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If the Metropolitan Tower were to fall, how far would it extend ? 
THE METROPOLITAN TOWER AND THE “ZEPPELIN II.”—{See page 478.] 
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BEARING OF THE 800 CANAL ACCIDENT ON PANAMA. 


It was inevitable that the recent accident to the Soo 
Canal locks on the Canadian side would be cited by 
those who are opposed to the building of a _ lock 


canal at Panama, as affording the strongest kind of 


evidence of the truth of their contention that to con- 


struct a canal with locks at Panama is to invite a 
Similar disaster and render the future security and 
permanence of the canal very precarious. We are 


quite willing to admit that, if the Panama locks were 


designed on the same plan, and if ships were to be al- 
Jowed to pass through the locks under their own power 
as they do at the Soo lecks, the point would be well 
taken, and it would be possible for a blunder upon the 
part of either the captain or engineer of a ship that 


was passing through to wreck the whole canal and put 


it o of commission for many months and possibly 
for one two years 

In drawit the plans for the locks at Panama, how 
ever, the engineers have taken to make certain 
prov ms against disasts both in the locks them- 
Se ind in the manner of controlling vessels that 
are passing through, which will render it practically 
im pe ible for an accident similar to that which o« 
cu d on June %th in the Canadian lock to be re 
peated To be convinced of this we make a brief 
résumé of what actually took place in the recent dis- 
aster 

The lock on the Canadian side is 900 feet long, 60 
feet ide, and has a lift of 20 feet At the time of the 
accident two ships were in the lock on their way down 
the canal. The waters in the lock were therefore on 
the same level as the upper reach of the canal. The 
uppe gates were open, and the lower gates, being 
clesed ere subject to the full head of twenty feet of 
wate! At the same time, approaching the lock from 
below, Was a steamship, the “Perry G. Walker.” The 


captain had given orders to reverse the engines and stop 


the ship, but through some misunderstanding the en 


gineer continued to go ahead. Before the ship could 


be stopped, her bow struck the lower gates, which were 
head of 


and smashed them down 


holding back under a twenty feet the waters 


of the lock and canal above 


Immediately the lock was changed into an open chan- 


with a fall of twenty feet in nine hundred, 


nel-way 
whole mass of water in the upper reach of the 


canal commenced to sweep through in a raging torrent, 


wrecking the three ships that were concerned in the 
ad er 

Now the locks at Panama have been designed with a 
epecial view to the elimination of just such a disaster 
as is In the first place, no ship will be allowed to 


approach or pass through the locks under the power 


of her own engines. On reaching the locks, either 
from above or below, she must be ypped several hun 
dred yards from the structure The he will be taken 
in hand by powerful electric towing locomotives, run 
ning on tracks laid on the brink of the canal, some in 


and others astern for checking the 


The vessel, which will move at slow speed 


front for 


ships way 


towing 
through the locks 
trol. This will eliminate the present danger of a mis- 
understanding of 
bridge and the engineer below, either through a mis- 


will thus be held in absolute con- 
signals between the captain on the 


reading of signals or a failure of the engine-room tele- 
graph to work properly 


As a further provision against carrying away the 
gates, they will be built in duplicate with a wide 
stretch of water between; so that if by any chance 


the vessel should touch and break down the first gate, 
the water will be held by the gates beyond. These 
, emergency or collision gates will be built of such 
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strength that it will be impossible for a ship to break 


through them and reach the gates beyond. 


Still another provision has been made against the 


escape of the waters of the lake, in the remote con- 


of the ship getting away from the powerful 
both the col- 


tingency 


engines and carrying 


towing away 


lision and water gates proper in succession. This con 


swinging gate at the upper en 
trance, which, normally, lies up and down stream ina 
The 


te consists of a massive skeleton frame, carrying a 


Sists in a massive 


pocket formed in the side walls of the canal 


gi 
line of sluice gates which, normally, 


are in the raised 


position In case of an impending accident, the gate 


would be swung around across the channel and the 


gates rapidly lowered until they completely shut off the 


water. If no accident occurred, well and good. Should 


a lock gate be damaged, there would be a loss simply 


of the water in the locks, and the whole lock structure 
would be left dry and open for inspection and repairs. 
Even the most incredulous must admit that, with such 


provisions, with proper care, the possibility of the 


escape of the whole lake is not even remotely pos- 


sible It 


negligence 


could take place only through the grossest 


In the discussion of this problem we shall hear 


doubtless a great deal about the accidents which have 
taken place in past years both in the Soo Canal and in 
more than 


locks and 


the Manchester Canal It is true that on 


one occasion ships have collided with the 


put the canals temporarily out of service; but we be- 
lieve in almost every case disaster has been due to the 
always dangerous arrangement of separating the man 
who controls the ship from the man who controls the 
engine, and providing only an automatic means of com 
The this 


Panama and the absolute handing over of 


munication between them elimination of 


feature at 
the ship to the lock officials, who will have her in sight 
all the time, and will handle her from the shore by ap- 
pliances whose motive power will be ample to control 


her speed and stop her at short notice, will render 


passage through the Panama locks a safer operation 


than that of many great engineering works which run 


from year to year without the least dislocation or dis- 


aster. 
QUEENSBORO BRIDGE A SAFE STRUCTURE. 
A few months ago we had occasion, in company 
with several other technical journals, to criticise the 
Bridge Department of this city, because the boards of 


engineers appointed to investigate the Queensboro 


Bridge found that, under the assumed maximum load- 
ing of 16,000 pounds per lineal foot, cértain members 
in the bridge would be overstressed from 20 to over 
10 per cent ‘hese conditions were due to several 
causes, prominent among which was the addition of 


two elevated tracks on the upper floor of the bridge 


and certain changes in the paving of the roadway, 
etc., which together had made a considerable increase 
in the dead weight of the structure 

There can be no doubt that the public anxiety 


naturally 


about 


the bridge, which had been awakened 
by the fall of that 
the Quebec Bridge, was greatly aggravated by the facts 
Prof. Burr and 


above referred to. In the 


very 


other great cantilever structure, 


presented in the reports of Messrs 


Boller and Hodge, interval 
these reports were made public, the Bridge De 


these 


Since 


partment has followed the suggestion made by 


engineers for reducing both the dead weight of the 
bridge itself and the live load which it will carry. 
The two additional elevated tracks have been re- 
moved; the footwalks, which were to have extended 


outside the trusses, have been placed above the string 


ers of the discarded railroad tracks; the enormously 


heavy concrete paving, which was not contemplated in 


the original plan, has been greatly reduced in thick- 
lightened up. The 


is subjected to the restrictions as 


ness and result of these changes 


is that, if the traffic 


to spacing of trains and crowding of teams, b 


which 0 


tain on other bridges, the stresses in the structure 


will be kept down within the limits of safe engineer- 


ing practice 

In view of the fact that the bridge has now been 
unusual interest attaches to 
made by Mr. F. C. 


Steel 


formally opened to traffic, 
a recent report on the structure 


chief engineer of the Pennsylvania 
who built the bridge. It 


commission 


Kunz, the 
Company, is accompanied by 


a supplementary report by a consisting 


of two presidents of the 


of bridges of the Penn- 


past American Society of 


Civil Engineers, the engineer 
sylvania, and the consulting engineer of the Baltimore 
& Ohio and Erie railroads The 
attention to the fact that since the failure of the Que- 


public confidence has been disturbed as re- 


commission draws 
bec Bridges 
gards the safety of bridges of unusual magnitude, and 
that the distrust has been aggravated by the opinion 
expressed in the report of the Royal Commission which 
inquired into the the Quebec 
Bridge, who stated that “under extreme conditions the 
Quebec Bridge stresses are in general harmony with 
those permitted in the Blackwell’s Island Bridge”—an 
“unwarranted remark,” in the opinion of the com- 
mission. 

Although there has never been any question of the 


cause of failure of 
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excellent character of the steel and of the work of 
erection as done by the Pennsylvania Steel Company, 
both of the city’s reports having pronounced 
“first-class,” the report may 
be regarded as an “apologia” of American principles 
of bridge design in structures of great size, with g 
faulty thege 
It ig 
impossible within the limits of the present article tg 


expert 


the work to be present 


criticism of the application of one of 


principles as applied in the present structure. 





give even a brief résumé of the report, nor is it neceg 
sary; but we wish to dwell upon one, and perhaps the 
important, point made by Mr. when he 
affirms that in adopting a _ theoretical load of 
16,000 pounds per lineal foot over the whole bridge 
as part of the basis data for the design, the Bridge 
Department erred on the side of caution. They adopted 
a loading which could never by any possibility occur 
in practice; which would involve a congestion so close 
that the movement of the traffic would be impractica- 
ble, a condition, in a word, which could only be real- 


Kunz, 
live 


most 


ized by costly preparation and the assembling of the 
multitude of cars, vehicles and people by some care 
fully-thought-out plan. 

In designing a bridge and calculating the amount of 
stress which must be provided for in each of its mem- 
the engineer to determine 

weight of the structure itself and 
of the moving traffic and the wind 
The first, which 
with 
great prob- 
lematical. Not only will the amount of traffic on the 
bridge vary at different times, but it will vary in dis- 
will be heavy, on others 


bers, it is 
will be the 


necessary for 
what 
what the weight 
and snow loads which it must carry 


is known as the dead load, can be determined 


exactness, but the second is necessarily 


tribution. On some days it 
light, and on the same day and at the same time it 
be heavy on one part of a bridge of the magni- 
light on 
For these reasons the engineer has 


may 


tude of the Queensboro and relatively very 
some other part. 
“guess at” the probable live loading of 

The reasonable 


in bridges of great 


to assume or 


the structure. customary and most 
magnitude is to assume the 
load that could pos- 
sibly be accommodated and kept moving on the bridge. 
is added 


to the known dead wind and snow loads, and the sum of 


plan 
largest practicable or “‘working” 


This is known as the assumed live load It 


these, as thus ascertained, is used in determining the 


proper size and strength of the various members of 
which the completed bridge will be made up 

Now it Kunz and the commis- 
sion that in assuming the live load of the Queensboro 
Bridge at tons, 


on every foot of the bridge, 


is considered by Mr 


16,000 pounds, or no less than eight 


the figure was placed alto 








gether too high. To produce a load of 16,000 pounds 
per foot, it would be necessary to load all the four 
elevated tracks with eight-car subway trains, with 
each train touching the one ahead of it; load the four 
trolley tracks with the heaviest surface cars placed 
bumper to bumper; load the 35-foot roadway from 
side to side and throughout the whole of its length 
with the heaviest motor trucks in use in the city, 


weighing nine tons apiece; and to crowd the footwalk 
with a mass of people packed together twice as closely 
as the crowd at the forward end of a North River 
ferryboat when it is approaching the slip 

Now 


even of 


since it is not conceivable that any condition, 
extreme panic, could induce a congestion ap 
is evident that had the Queensboro 
as designed by the Department, been 
such a load with safety, it 
costly 
than the requirements of traffic could possibly call for. 
We do not say the blunders of the 
Bridge Department; for having adopted a certain load- 
was their 
these re 


proaching this, it 
Bridge, Bridge 
found to be able to carry 


would have been stronger, heavier, and more 


this to excuse 


ing and a certain maximum unit stress, it 
duty to design the bridge compatibly with 
quirements. In a matter of such serious moment as 
the design of a bridge of this character, the engineer 
cannot afford to play fast and loose with his data. 
Although the errors were made and are quite inex- 
cusable, it is in a sense fortunate that so high a liveg 
loading was assumed, 
by taking off a certain amount of dead load to keep 
throughout the bridge well within the 
limits of what is considered to be conservative engi- 


since it has made it possible 


the stresses 


neering practice. 
In conclusion, then, the citizens of Greater New York 
may rest satisfied that, in spite of the mistakes which 
have been made, they possess in the lately opened 
structure a bridge which, although it does not posse. 
the full capacity corresponding to the amount of ma- 
terial and money cost that has been put into it, never 
theless is perfectly safe for the loads under 





will henceforth be operated. . 
Arthur Wright has invented an electrical ice 
for evaluatihg algebraical formule and equatio: ne 
¢ 

3 


device consists in the combination of special rl 
attached to slide rules and a Wheatstone bridge. 7] 
which quantities can be multiplied, divided, add 2 
subtracted simultaneously, and by which comp! 
algebraical expressions or equations can be eva ua fd 
or solved with an accuracy comparable with that 9 
tainable by ordinary slide rules. 
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ENGINEERING. 

The contract has been awarded by the Navy Depart- 
ment to the San Francisco Bridge Company for the 
construction at Pearl Harbor, Hawaii, of what will be 
the largest drydock in the world. The masonry and 
cement portion of the dock alone will cost $1,670,000. 
Plans have been drawn for a complete system of de- 
fense for the harbor, and the construction of these 
defenses and of the dock will proceed simultaneously. 


In a communication to Stahl und Eisen a German 
manufacturer states that he has succeeded in making 
satisfactory high-speed steels with powdered ferro- 
tungsten. The steel contains 0.85 of tungsten, 0.45 
silicon, 0.45 manganese, 0.30 carbon, 0.25 aluminium, 
~alcium, and magnesium, and 0.01 of sulphur. The 
powdered ferro-tungsten alloys more readily than tung- 
gsten metal, and there is less segregation and piping. 


The French navy has suffered in the past from 
the lack of a systematic plan for the steady growth 
of the navy by regular annual increments. For the 
future the navy will be built up on the programme 
system first adopted by Germany. The new naval pro- 
gramme recently approved by the Cabinet involves an 
expenditure of $600,000,000, covering a period of ten 
years. Six battleships of the “Danton” type, six of 
the “République” type, and four armored cruisers of 
the “Gambetta” type are included in the estimates. 


Apropos of the proposed deep waterway from Chi- 
cago to the Mississippi River, our esteemed contem- 
porary Engineering News calls attention to the fact 
that a waterway between Lake Michigan and the Mis- 
sissippi now exists across the State of Wisconsin, and 
that recently two steamers of considerable size passed 
through from the lake to the river. The route extends 
from Lake Michigan up Fox River, 38 miles, to and 
across Lake Winnebago, and through the upper Fox 
River 105 miles to the Portage Canal, which is 2% 
miles in length. Thence it passes down the Wisconsin 
River, reaching the Mississippi near Prairie du Chien. 


Now that the Board of Estimate has approved the 
application of the Hudson & Manhattan Railway Com- 
pany for permission to extend its tunnels from Sixth 
Avenue to the Grand Central Station, New York, the 
company will push the work of construction with all 
possible speed. A delay of about six months will be 
occasioned by the work of obtaining property owners’ 
consents, and it is estimated that the actual work of 
construction will consume about eighteen months, in 
which case trains will be running from the Jersey 
City terminals to the Grand Central Station early in 
1911. 


The question of the possible use of the electric fur- 
nace for the making of steel was discussed at the re- 
cent annual meeting of the British Iron and Steel In- 
stitute. Nothing has been done in this direction in 
a commercial way in England, though a small experi- 
mental furnace is to be built for Sheffield University. 
The system is being tried commercially at the Krupp 
works at Essen and Volklingen in Prussian Silesia. A 
few plants have also been installed in Sweden. Hither- 
to steel making by the electric process has not been 
tried on a commercial scale in this country; but we 
understand that one or two furnaces may possibly be 
included in the new Gary plant of the Indiana Steel 
Company. 

The “Carnegie” non-magnetic survey yacht, the na- 
ture and objects of which were fully described in our 
issue of February 20th last, was successfully launched 
at the yard of the builders, the Tebo Yacht Basin 
Company, Brooklyn, on Saturday afternoon, June 12th. 
Work on the building of the boat has been rapid, and 
the rigging and equipment are expected to be even 
more so. The copper gas producer and auxiliary en- 
gines, refrigerators, galleys, and all other details are 
expected to be in place and brief trial trips concluded 
by July 15th, when the vessel will sail for Hudson’s 
Bay. She will continue her magnetic survey work 
there until ice prohibits, when she will return to the 
Tebo basin, to be coppered before proceeding to south- 
ern waters. 


Although a correspondent describing a Western tun- 
neling machine in a recent issue suggested that noth- 
ing similar was being done in the East, the manufac- 
turers of a machine for the same purpose have shown 
their confidence in it as a practical device by taking 
a contract for the boring of an 8-foot sewer tunnel 
under the Grand Central Station, New York, in the 
excavation adjacent to which the machine is now at 
work. This is the invention of Messrs. O. S. Proctor 
and EF. F. Terry of the Terry & Tench Company, de- 
Scribed in the Screntiric AMERICAN Of January 9th. 
Whereas the trial is admittedly experimental as re- 
gards the best kind of steel and form of bit to be used, 
it has not developed as yet any essential defects in 
the machine, in spite of the exceptional difficulty of 
the task, a streak of quartz having been encountered 
in soft mica-schist, which makes cutting with such a 
machine more difficult than if the face of rock were 
uniformly hard. 
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ELECTRICITY. 


Plans are under way for the electrification of the 


more important state railroads of Sweden. It is ex- 
pected that the line running from Kiruna, in the iron 
ore fields of Lapland, to the Norway boundary will be 
the first to change from steam to electricity. The 
change is made necessary by the increase of traffic 
over the line, which can be handled only by doubling 
the tracks if steam propulsion be still adhered to. It 
is believed that electrification would be much more 
economical than the construction of double tracks. 

A new method of testing insulation of armature coils 
has been devised, which is known as the “slot method.” 
The dielectric is pressed into a laminated iron slot by 
means of a brass block. The block is connected to one 
terminal of the circuit, and the iron laminations to 
the other. An alternating current is thrown into the 
circuit, with a view to discovering the voltage at 
which a breakdown will occur. Owing to the angles 
in the laminated slot, there is quite a difference between 
the results of this system and the ordinary system of 
parallel plates. 

The use of electricity for operating pumps in mines 
is attended with a high degree of efficiency when it is 
possible to use a large sump, which may fill during the 
working hours, and thus permit of deferring the pump- 
ing operation to those hours when the power plant 
is underloaded. Under such conditions the very best of 
steam plants cannot compete with electricity, for it 
is possible to use an approximately uniform load dur- 
ing twenty-four hours of the day, and the power com- 
panies make a low rate for such service. 

One of the baseball grounds in Cincinnati has been 
equipped with electric lamps, so that it will be pos- 
sible to play the game at night. The lamps are placed 
on tall steel towers surrounding the grounds, and 
searchlights directed upward permit the players and 
spectators to follow a fly ball that is batted high in 
the air. The illuminated grounds were tried out quite 
recently by one of the National League teams, and 
proved quite a success. It is predicted that illumin- 
ated baseball will become quite an evening entertain- 
ment, and should be very popular with those enthusi- 
asts who are unable to get off of an afternoon to wit- 
ness their favorite game. 

A recent patent that should be of particular interest 
te electricians and plumbers covers a machine for bor- 
ing holes through overhead beams, which does not re- 
quire the operator to climb a ladder, but may be oper- 
ated and directed from the floor. The machine is 
mounted on a staff provided with a foot which rests 
on the floor, and this staff may be adjusted to bring 
the boring tool against the ceiling or beam. The tocl 
is operated by means of a hand crank, and the feed is 
regulated by a chain, both within easy reach of the 
operator. The device is arranged to bore a double 
line of holes. 

An act recently passed by the Colorado Legislature 
makes it a misdemeanor for any person to tamper with 
electric wires or connections without the consent of 
the owner, or to meddle with an electric meter. A 
fine of from $50 to $300 and imprisonment for thirty 
to ninety days for failure to comply with this law, is 
the punishment. As it is rather difficult to fix the 
blame in ordinary cases, the act provides that the exist- 
ence of a wire connection or any damage or alteration 
of a meter shall be taken as evidence of the guilt of a 
person in possession of the premises. 

Now that an international candle has been fixed upon, 
it is unfortunate that Germany clings to its Hefner 
candle, particularly as the value of this candle is less 
than that of the new unit. “It is believed that the pub- 
lic, not understanding the difference in the value of 
the candles, will be apt to buy the German lamps be- 
cause they will bear a higher candle figure for the 
same value. Eleven Hefner candles are equivalent to 
ten international candles. The international candle is 
to be adopted in this country on the 1st of April next. 
Our standard candle will have to be reduced 1.6 per 
cent. That would make a 16-candle-power lamp of 
the present rating equal to T5% according to the new 
standard. 

A very interesting electrical clock was exhibited at 
the Southern Electrical and Industrial Exposition held 
in Louisville, Ky. This clock is different from the ordi- 
nary in having no hands. Minutes are indicated by 
means of sixty radial rows of lights, each containing 
32 electric globes. The hours are indicated by shorter 
rows of colored lights. In place of the hands, then, 
two lines of light sweep over the face of the dial, one 
indicating minutes and the other hours. Each second 
the illumination in an outer circle of lights moves for- 
ward one lamp, and when an entire circuit has been 
completed, the row of minute lights is advanced one 
interval. The hour hand moves at five-minute inter- 
vals. The dial is formed on the face of a huge pendu 
lum, which swings to and fro over an are of 15 feet 
The pendulum is 48 feet long, and its weight, with the 
5,485 lamps and 11,000 connections required, is 3,000 
pounds. Over a mile of wire was used in making the 
connections of the clock. 
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SCIENCE. 


In excavating for a drydock at Taranto, Italy, some 
interesting archeological relics were discovered. 
Among them were a sarcophagus of the fourth cen- 
tury A. D. containing two intact bodies, many valu- 
able Ionic and Corinthian vases, sepuichral furniture, 
and a curious terra-cotta group representing Cupid 
kneeling on the shoulder of Venus. 

We recently made the statement that there was no 
spectroscopic evidence of water vapor on Mars. We 
are informed by the secretary of Lowell Observatory 
that not only has the presence of water vapor in the 
atmosphere of Mars been spectroscopically detected by 
Mr. Slipher at Flagstaff, but that it has been photo- 
graphed and the amount of water measured by Prof 
Véry. 

Although preparations were made at the United 
States Naval Observatory to observe the eclipse of 
the sun on June 17th, cloudy weather spoiied al! the 
plans. Inasmuch as the eclipse was only partial in 
these latitudes, and total only near the North Pole, 
where few if any white men, with the exception of 
Commander R. E. Peary and his crew, are to be found, 
the eclipse was not of much astronomical importance. 


Excavations conducted by the German Oriental So- 
ciety have revealed the Palace of Herod on a hil! south 
of Jericho. In Asur Nebo the temple erected by the 
last Assyrian king has been completely excavated, 
with the result that two smaller temples have been 
disclosed side by side. Lastly, the dweliing of an 
ordinary citizen was discovered intact, together with 
many earthenware bowls, utensils, and some tablets 
with inscriptions. 


Col. Frank Touvelle, a rancher living near Medford, 
Oregon, is said to have produced a deep-rooted vine 
which brings forth three crops of berries in a season, 
which result has been obtained by grafting alfaifa 
roots on the roots of the strawberry vine. Alfalfa 
roots deeply and produces three to five crops a year 
without irrigation. It occurred to him that straw- 
berries might do the same if the vine could be made 
to extend down far enough, so as to receive moisture 
from the soil throughout the season. 


Dr. Jagot, of the Angers medical schoo), claims to 
have discovered the secret of the mysterious poison 
of the Borgias. Two poisons, apparently, were used, 
one slow and the other rapid in operation. The for- 
mer appears to have been arsenious acid, commonly 
known as arsenic, which is only slightly soluble and 
therefore acts slowly, while the quick peison was prob- 
ably one of the soluble preparations of arSenic which 
act almost instantaneously. It is not, however, pesitive- 
ly proved whether the poison of the Borgias owed its 
efficacy to arsenic, to the ptomaines of putrefaction, 
or to both combined. 


The rock temperature in Bendigo mines, according 
to the report for 1907 of A. H. Merrin, chief mining 
inspector for Victoria, Australia, increases at the rate 
of 1 deg. F. for each 75 feet below the zone of invari 
able temperature. At 4,000 feet the temperature due 
to the heat of the rocks is 110 deg. F. At this depth 
the temperature of the water issuing from the rocks 
is 114 deg. F. Under average underground conditions, 
when there is water in the downcast shaft, the actual 
temperature in the stopes will be somewhere between 
75 deg. and 110 deg. F., depending upon the quantity 
of air entering the stope and the length of time the 
air is in contact with the rock before entering the 
stope. 


The flow of sand through tubes has been studied 
by C. E. S. Phillips. It seems that the rate at which 
the free surface of a column of sand descends in a yer- 
tical tube, owing to the escape of powder from an ori- 
fice at the lower end, is independent of the head of 
sand above the opening. These experiments are in- 
tended to throw light upon the manner in which this 
result is brought about. By placing the powder in a 
D-section tube faced with glass, and arranging dark 
layers at regular intervals, the relative motion of the 
particles at various places is rendered visibie as the 
column diminishes. The “gurgling” tube indicates, by 
the curious sound it emits, that the flow of sand takes 
place through it intermittently. 


A new kind of glow in vacuum tubes has been dis- 
covered by the Rev. H. V. Gill, S.J ‘© um tube 
is fitted up containing a small strip of palladium feil, 
or platinum foil coated with palladium black, mounted 
at the extremities of two leads, so that its tempera- 
ture can be raised by means of an electric current. 
When the foil is heated in air at a pressure of about 
0.15 millimeter to a white heat, there becomes visible 
round it a glow, not unlike the “negative glow” in a 
vacuum tube discharge. There is, however, no elec- 
trie field except that dus to the current employed to 
heat the foil. The glow is a rich purple-blue color, 
and is separated from the hot palladium by a dark 
space. There is evidence that the luminosity is due 
to a complicated reaction between the gases in the 
tube and particles of the disintegrated palladium. 

















Scientific American 


SOME TRICKS OF THE MOVING PICTURE MAKER. 
Moving pictures are exhibited in about ten thousand theaters and 
ited States. With the rapid spread of this new amuse- 
in the public taste. When the 


moving picture first made its appearance as part of the programme 


halls in the Ur 


ment has also come a marked change 


of a music-hall entertainment, spectators were quite content with 
views of factory employees going to and coming from their work, 
the arrival and departure of railway trains, the passing of street 
parades, and similar scenes. Nowadays, a more or less coherent 
story must be unfolded, for which reason the maker of moving pic- 
tures has been compelled to write plays (or at least to conceive them) 
and to have them acted before the camera. Hence it is that every 
moving-picture studio includes in its equipment a company of about 
thirty actors or more, a stage 


manager or two, a stage with 
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possible for characters suddenly to appear and disappear. For exam- 
ple, by stopping the film and allowing a man to walk on or off and 
then resuming motion, a sudden appearance or disappearance is pro- 
duced. On the screen there is no break at the point where the exit 
or entrance occurred, so that the spectator fails to realize the man- 
ner in which he was deceived. Sometimes the diaphragm of the 
lens is manipulated, in order that forms may gradually become defi- 
nite or indefinite. The “stop motion” is likewise employed with 
great effect in giving life to apparently inanimate objects. Thus, it 
is possible for the spectator to see a lump of clay form itself into a 
bust of Washington, apparently without hands to mold it. The trick 
is done simply by stopping the film after each manipulation of the 
clay, and then resuming motion. The finished picture, which may 
have taken days to complete, 
is run off on the screen in 
a fe. minutes, and produces 





scenery fully as elaborate as 
that of the regular stage, to- 
gether with all the parapher- 
nalia of stage carpentry. As 
the art progressed, it was 
soon discovered that the cam 
era was capable of perform 
ing miracies utterly inexpli- 
cable to the uninformed spec- 
tator, and hopelessly impos- 
sible of attainment on the 
regular stage. Thus, we find 


a milliner’s apprentice trans 





formed into a_ fashionably 





a truly staggering effect. 

All these tricks of the 
moving-picture photographer, 
as we have said, are more or 
less embodied in the photo- 
graphic play entitled “The 
Princess Nicotine.” Its mys- 
teries can best be explained 
scene by scene 

A man is disclosed sitting 
at a table. Before him on the 
table are a square tobacco 


box, a box of matches, a 








dressed lady; a sleeping sot 
cut in two by an automobile 
and then put together again 
by an accommodating chauf 
feur with the aid of his tool 

kit; clowns mounting stairs backward and making amazing leaps; 
arriages which travel backward, dragging their horses with them; 
pumpkins rolling up a hilly street and leaping into upper windows; 
swarms of fairies springing from scattered roses; columns of vapor 
becoming transformed into radiant visions; and a host of other 
marvels which never fail to bewilder. 

Through the kindness of Mr. J. Stuart Blackton and Mr. Albert E 
Smith of the Vitagraph Company of America, we are enabled to give 
an explanation of the more important of these mysteries. In one 
film, which Mr. Blackton has conceived, entitled “The Princess Nico- 
tine,” nearly all the tricks of the moving-picture dramatist are util- 
ized to the full, for which reason we cannot do better than to describe 
in detail the various scenes of this photographic play and to explain 


how its many startling effects are obtained. 


Some of the “ properties” of the “ Princess Nicotine.” All are 
enlarged fac-similes of objects uséd in everyday life. 


corncob pipe, a large round 
magnifying glass with a han- 
dle, a square white bottle 
standing on the square box, 
a vichy siphon, and a 
whisky bottle. The man fills his pipe, yawns, leans back, and falls 
asleep. The lid of the tobacco box opens, apparently of itself, and a 
fairy, Princess Nicotine, steps out, trips over to the pipe, points at it, 
returns to the box, helps out a smaller fairy, and motions her to 
climb into the pipe. As they are thrown on the screen, the figures of 
the man and the two fairies contrast by reason of their sizes. The 
man is life size, the fairies no bigger than his thumb. This peculiar 
effect of disproportionate sizes is produced by means of a mirror. 
The Princess Nicotine is an actress of average height. Her com- 
panion fairy is a little girl about twelve years of age. Both play 
their parts close to the moving-picture camera. They are -reflected 
by a mirror placed far behind the table at which the man is sitting, 
the mirror being so arranged that it forms apparently one pane in 
a window. The reflection is caught by the camera, the lens of 
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The stage setting of the “* Princess Nicotine,’ 


The artifices which are employed are all of them more or less 
dependent upon the fact that a moving picture is made by means 
of a camera, which takes photographs of animated objects on a film 
traveling past a lens at the rate of fifteen pictures per second. 
Almost all the tricks which can be played with the ordinary camera 
are also possible with the moving-picture machine. In addition, the 
film’s motion can be reversed with curious effects. Thus, if a horse 
race is photographed with a moving-picture machine, it is a very 
simple matter to present the curious spectacle of the animals furi- 
ously racing back from the goal to the starting point, simply by 
causing the film to travel backward instead of forward. Double 
exposing, well known to every photographer, also explains many 
strange effects. What is known as the “stop motion” renders it 


* showing the positions of the camera, mirror, and actors. 


which is exactly flush with the top of the table, so that the images 
apparently stand upon the table. Inasmuch as the distance from the 
camera to the mirror is great, the two fairies are so reflected that 
they appear in very diminutive form upon the table. Thus, the 
illusion of miniature fairies is produced. Had the fairies been 
placed from the camera a distance equal to twice that of the mirror 
from the camera, the same result would have been produced. A 
mirror was employed simply to save space. The man in reality 
never sees anything but the table and the objects upon it. 

The box opens of its own accord by means of a black thread at- 
tached to the lid. A pull upon the thread by a “super” standing out 
of range of the camera opens the box. 

In the second scene the smaller fairy, with the assistance of Prin- 























Coquetting with 
the fairy. 


Photographs copyright 119 | 


y Vitagraph Co. of America, 


Blowing smoke at fe fairy. In reality, the 
actor sees nothing on the table. 


The fairy as the spectators see her. 
Steam serves as smoke. 


The fairy entering the pipe with the assistance 
of the “ Princess Nicotine.” 


SOME TRICKS OF THE MOVING PICTURE MAKER. 
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cess Nicotine, pulls the tobacco out of the pipe. The smaller fairy 
then climbs into the bowl, disappears, and pulls tobacco over her. 
The Princess Nicotine returns to the tobacco box, climbs inside, 
closes the lid, raises it again, peeps out, laughs, and closes the lid 
again. To carry out this illusion, a corncob pipe and a tobacco box 
of gigantic dimensions are employed—the exact enlarged counterparts 
of the pipe and box lying upon the table in front of the man. By 
photographing only the two fairies and these huge properties and 
projecting the pictures upon the screen the spectators are apparently 
brought close to the table. Instead of tobacco, hay is employed, 
which on the screen looks for all the world like tobacco. 

Presently the man awakens. He reaches for his pipe, and strikes 
a match. Try as he will, he cannot light the tobacco. He looks into 
the bowl. Snatching the magnifying glass, he examines the tobacco 
carefully. 

The spectators suddenly take the place of the man, and apparently 
look through the magnifying glass with him; for upon the screen the 
magnified image of the pipe is thrown. A living fairy is disclosed 
peeping out of the big pipe, smoke rising around her. She laughs 
and points her finger. The effect is produced simply by photograph- 
ing the girl in the large property pipe, and by blowing steam through 
the pipe so that it floats up around the girl and simulates smoke. 

The scene is flashed back, and we see the man again at his table. 
He drops the magnifying glass, astonished, turns the pipe upside 
down, and knocks the ashes out on the table. He examines the 
tobacco through the glass. Again the enlarged image of what he 
sees through the glass is thrown upon the screen. 

The inverted pipe is shown, immensely enlarged, apparently, with 
the smoking tobacco spilled out. The girl leaps to her feet, laughs, 
throws a kiss, runs to the tobacco box, opens the lid, leaps in, closes 
the lid, raises it again. She and the Princess Nicotine both point 
mockingly and laugh. In this transformation, the large property 
pipe is again used, and steam again serves as smoke. 
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duced of a rose plucking itself apart, dancing upon the table, and 
molding itself into a cigar. 

After the rose has thus miraculously metamorphosed itself, the 
man returns. He picks up the cigar and lights it. The smoke rises, 
and then whirls rapidly around. Presently a huge cloud of smoke 
rushes into the white bottle standing on the table. To produce the 
effect of smoke rushing into the white bottle, steam is blown from 
under the table through a hole in the bottom of the bottle. On the 
screen the film is reversed, so that the steam (apparently smoke) 
instead of rushing out of the bottle blows into it. 

Astonished at the very remarkable behavior of the smoke the man 
picks up the bottle and looks at it. The fairy is dimly visible 
within. Again he picks up the magnifying glass and peers through, 
Once more the spectators take the place of the man, and apparently 
look through the magnifying glass. They see the girl in the bottle, 
turning around and leaping up and down, knocking at the glass. 
This effect of the girl in the bottle is produced by means of a dou- 
ble exposure. In other words, a series of pictures is taken of the 
bottle alone, and another of the little girl’s reflected image on the 
previously exposed film. Naturally, the girl must not move without a 
prescribed area on her platform beside the moving picture camera; 
otherwise, her reflection wouid fall outside of the bottle, 

The man seizes the bottle by the top, and breaks the lower part 
with a hammer. The girl is revealed standing upen the box. She 
points to the man, and throws him a kiss. Stooping, she produces, 
apparently from behind the box, a package of cigarettes. She opens 
the package, takes out a cigarette, and hands it to him. He reaches 
for it, takes it, lights it, blows the smoke at her, and looks at her 
through the magnifying glass. The effect of the girl standing on 
the box after the bottle is broken is again produced by means of the 
“stop motion,” the girl appearing at the proper moment when the 
film is stepped, and motion being resumed when she is in position. 
The package of cigarettes which she produces is in reality a huge 




















The actor taking the cigarette from the 
fairy. 


Once more the scene is changed. The man is seen at his table. 
The lid of the box is just closing. It opens once more. The Princess 
thrusts out her arm, and waves it playfully. The lid closes, leaving 
the arm protruding. The man seizes it. He pulls what he supposes 
to be the arm, opens the lid, and to his surprise finds himself hold- 
He smells it, coughs, and chokes; for smoke streams 
up from the center of the rose. 

The effect of the closing lid is produced by a fine black thread 
manipulated by a man out of range of the camera. What is appar- 
ently the Princess’ arm is a miniature property arm. The transfor- 
mation of the arm into the rose is produced by a “stop motion.” 
In other words, the camera is stopped, a rose substituted for the 
arm, and the motion resumed. In throwing the picture on the screen 
the “stop” is of course omitted, so that a miraculous transformation 
takes place. The rose has a hollow stem, which is connected with a 
rubber tube passing through the box on the table. A man beneath 
the table blows smoke through the tube. 

Once more the man seizes his magnifying glass, and examines the 
rose. What he sees is again thrown upon the screen. The little 
fairy’s head appears in the center of the rose, smoking a cigarette, 
and blowing the smoke laughingly. The rose of course is a huge 
property flower. Back the scene changes. The man drops the rose 
(a paper rose of natural size), frightened, and runs out. Presently 
the leaves detach themselves from the corolla, and commence to 
whirl around of their own accord toward the center of the table. 
Gradually they approach “the center, and roll themselves up into a 
cigar. To produce this illusion, the “stop motion” is again called 
into requisition. Each leaf is carefully plucked by hand. The stage 
manager moves the leaves of the rose just so far and no farther, 
steps out of range of the camera, and another picture is taken; and 
so on to the end. With the film flickering in front of the projecting 
lens at the rate of twenty pictures per second, the illusion is pro- 


ing a large rose 


The fairy offering the cigarette 
to the actor. ‘ 


The man beneath the table blows smoke through 
the rose. 


property packagé, as large as the girl herself. In the reflection it 
appears as small as a real package, so that the spectators are com- 
pietely deceived. The cigarette which she removes from the package 
is a property cigarette, a yard long, and stuffed with hay. In the 
mirror it appears as small as a real cigarette. The effect of the 
man’s taking the cigarette from her is again produced by means of 
the “stop motion,” a real cigarette being substituted for the false. 

When the man picks up the magnifying glass to observe the antics 
of the fairy after he has blown smoke at her, the scene is again 
changed, so that the spectators apparently look through the glass. 
The smoke in the magnified image is really steam, the illusion being 
heightened because the fairy coughs, shakes her fist, and stamps 
her foot in rage. 

In the next scene the man is still shown blowing smoke. He takes 
a match, lights it, and holds it toward the fairy. She shrinks in 
fear. The man laughs, looks away, and blows out the match. In 
revenge the fairy stealthily creeps toward the match box. He 
watches her antics through the magnifying glass. In the magnified 
image the spectators see her opening the match box, taking out 
matches, and piling them up. She strikes a match on the box, and 
ignites the pile. The match box shown in the magnified image is a 
large property match box. The matches themselves which the fairy 
piles up are between two and three feet long, and are provided with 
paper heads which look for all the world like phosphorus in the 
camera. 

When the scene is flashed back again to show the man at the table, 
the real matches (which have meanwhile been arranged in a pile) 
are shown blazing, with the fairy still bending down in the position 
of applying the match. The man seizes the seltzer siphon on 
the table, points at the blazing matches, looks through the magnify- 
ing glass. Again the spectators take the place of the man, and 

(Concluded on page 487.) 






































The fairy shaken out of the pipe. The 
smoke is steam ; the tobacco, straw. 


Photographs copyright 1909 by Vitagraph Co. of America, 





The fairy within the bottle ; an effect produced 
by double exposure. rose. 


The fairy in the center of the property 
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Shaking the fairy 
out of the pipe. 
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THE METROPOLITAN TOWER AND THE “ ZEPPELIN I(t” 
TWO STRIKING COMPARISONS, 
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85> feet wide on Madison Avenue i width so great 
that t he building laid on its side, it would be 
im poss ble to see the d ngs behind it from Broad 


way Only the cupola of the church on 24th Street 


would be visibl In other words, the tower 


than an ordinary residence is tall, a fact which is 
probably not appreciated when we contemplate the 
lofty pil n its normal position 

We have previously had occasion to comment upon 


the height of this marvel of American tall building 


construction, and we cannot do better than to recapitu 


late briefly some of the facts previously bi t 
Fully ne-half of the tower looms above the ine 
drawn by New York’ S s 

ture, that the snowy pil he the ivs the 
rising sun while the street below is sti n darkness 
When the sun sets behind Orange Mounta of 
New jersey and the street my light ur by 
one, its rays will fall upon the top st« of the Metro- 
politan Tower It is a signifi t comment upon the 


height of the structure to state that the highest of the 





Montclair hills is lower tl the tower by thirty feet 
In other words, the man whose office is situated on the 
topmost ory does his da vork oT7 ul tificial 
hill 

The Metropolitan Tower is the loftiest habitabl 
structur in the world For sheer he t I vever, 
t is surpassed by the Eiff I hict t al 
office buiiding, and therefore ird ta n the same 
class The Zeppelin airs! tl har tands 
without 1 rival i uf hug Sir the 
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mya le in size with a modern battleship is fu 
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sitio Mr. Prat devoted more than forty years of 
his life to the creation of standard colors, a problem 
that is of tl itmost scientific importance It is all 
the 1iore remarkable that he should have succeeded 
so admirably n spite of the fact that his education 


obtained in a university When he was 13 


rs « Lge father began training him in calico 
prir g in Germany In 1848 he fled to this country 
because <« his affiliation with German revolutionists 
He rapid lade is way in the lithographic art, and 
vas n regarded as one of the masters in his pro- 


ssion 
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Acing of Wines and Whiskies, 





The Kapid 


he mere fact that alcohol beverages must be al- 
lowed to mature for a period frequently extending over 


Why is it 


means to produce the 


many years, naturally raises the question: 


not possible by chemical same 


effect in the laboratory in a very much shorter time? 


idea is not new, for attempts innumerable have 


been in the last one hundred years to cure dis- 
t 1 liquors of their “rawness.” It can be safely said 
t tl ve 1eV completely successful 4 method 
ied excellently to one liquor, failed utterly 
ipplied to nother It was not until organi 
chemistry had advanced so far that the nature of the 
substance h are usually grouped under the title 
of “fusel oils’ was known, and their reactions studied 
that a s method of aging liquors artificially 
could be hoped for. It is now recognized that the dis 
igreeable odor and taste of a new distilled liquor are 
due ) I } her alcohols in the fatty serie 
amyl alcohol being the most prominent There are 
besides bur ind cap! hols, and corresponding 
wids in the free state The organic chemist found 
that by storing liquor for years, the higher alcohols 
are transformed into “esters” by combination with 
the acids. The old idea, which still finds expression 


books, that the “fusel oil” is gradually 


oceasionall 


removed by the charcoal lining of the charred casks, 
is quite wrong, for it has been found that in some cases 
old brandies contained even more fusel oil after long 
storage than when freshly distilled It seems that the 


more agreeable flavor of an old liquor is due entirely 


to chemical changes produced by time, among which is 


! free higher alcohols into 


the transformation of the 


aromatic “esters.” 


It remained for the late Mr. James Howden, a Scotch 





chemist, to apply the discoveries made in organic chen 
t to these baffling problems. H process, which 
en paten 0 this country and abroad, is 
I ] pon tl that tl ¢ solutions of the 
1 salts, of potash and lime bases, can be boiled 
oY otra periods ithout allowing the alcohols to 
¢ p H st thought of ng this principle to 
the prover ferior grape brandies. He first 
digested the raw brandy for a suitable time at tem- 
peratures ranging from 120 to 160 deg. Fahr. with the 
addition of a fraction of one per cent of sulphurie acid. 
The raw flavor was promptly removed by the acid. 
After lime irbonate was introduced to neutralize the 
cid, the dis te wa ediat salable and quite 
free from r ness 
An investigation of Mr. Howden’s process has been 
made } listinguished chemists and alcohol technolog- 
ists, among them Prof. E. W. Hilgard of the University 


of California, and the experts of the Internal Revenue 


of the United States It to be the general con- 


that Mr. Howden 


ias so long pe rple xed the distiller 


seems 
succeeded in solv- 


ing a problem which 





en process is applicable not only to 

to most other distilled liquors as well 

ons depending upon the nature and 

" unt of the respe e flavor ompounds or fusel 
oils The amount of acid used, the time of digestion, 
id the temperature employed can be so nicely regu- 


lated, that a liquor can be almost completely deodor- 


ized, and practically every drop of objectionable fusel 
oil removed, or enough fusel oil left in the liquor to suit 
the requirements of the trade or of the individual 
taste Prof. Hilgard states that if sulphuric acid 
should be undesirable, it is possible to employ other 
polybagic acids, such as phosphoric, tartaric, oxalic; etc. 


The amount of acid employed in the case 

of whiskies is almost negligibly minute, for it ranges 

from one-quarter to two-thirds of one per cent by vol- 
ume to 100 of proof spirit 

I rooding temperature is usually maintained be- 

ind 150 deg. Fahr. for whiskies. The time 

one to three days, this de- 

the amount of acid used. As 

s obtained, the liquor is passed off 

g coil, and neutralized with pure 


ulphuric 


n ranges from 
soon as 


the de 


through a rigerati 

lime carbona with sal soda in amounts previously 
determined The free acids in the liquor, so far as 
they have bee into “esters,” are also elim- 
inated in the fin: tillation. The distillate is en- 
tirely free from any reagents employed. In 


other words, itis a hisky, wine, or other liquor, such 


as would be 
many cases it excels in quality the liquors which have 


obtained only after years of storage. In 
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thus been stored. The residues remaining in the re. 
tort contain valuable by-products. 
In Prof 


main due 


Hilgard’s opinion, the improvement i# in the 


to the elimination of the fusel oils, but “‘it 


probable that the formation of well-flavored 


is highly 
esters from them and the original free acids also have 


their therein. In this respect the process is ex- 


part 
actly parallel to the ordinary process of aging in casks, 


but there can be no doubt that the partial removal of 


the free alcohols not only improves the flavor, but also 


renders the liquor less liable to produce the serious 


cerebral and nervous disorders which are all known to 


result from the use of such fusel-laden raw liquors as 


the potato 


The 


whisky of Europe or the French absinthe. 


have shown, 


large-scale trials made 


n Kentucky 


‘ithin a few months, a most pleasantly flavored, soft 


liquor which, according to the analyses made at the 


Internal Revenue Office at Washington, contains but a 
fraction of the obnoxious fusel oils originally contained 


in the raw distillate 


One of the most praiseworthy features of the process 
is to be found in the fact that the distillate is quite 
free from any foreign addition or flavor. In other 
words, it has withdrawn from the original liquor the 


added to it a new 


objectionable qualities, and has not 


flavor, which s@rves to disguise the intrinsic rawness 


of a new liquor 


Almost hitherto obtained has con 


to the quality of the liquor, 


every 


produc T 


tained some flavor foreign 


and has for this reason been discarded. At the present 


time, the render- 


freshly 


widely-employed expedient for 


most 
distilled liquors acceptable to the palate is 
method of 
to conceal the rawness 
dilute, or “blend,” the 
proportion of spirits, whose distillation has by the use 


adding flavoring com- 


Still 


this objectionable 


I method 


TY 
t 


another 


junds 


is to raw liquor with a large 
of rectifiers been carried so far as to approximate pure 
ethyl alcohol. 

maturing of 
timely, in view of the fact that 


endeavoring to 


This whole subject of the rapid 
liquors is peculiarly 
the United States government is 

fine the term “whisky,” and to compel the makers of 
“blended” whiskies to label their product truthfully. 


The rectifying system is so extensively practised in the 


now 


de 


United States, that it may be said our whiskies are al- 
The Howden is ever 
will enable the _ straight- 
honestly, to place 


“blends.” process, if it 
introduced, 


maker to label his product 


most all 
commercially 


W hisky 


on the market within a few months a liquor which 
in quality and flavor cannot be produced except by 
long years of storage, and to remove the odor of mash 
without disturbing the congeneric flavors 
— —->+2>—— - 
Preparation and Constituents of Tea, 

The preparation of tea for market comprises four 
processes: wilting, turning and rolling, fermentation, 
and roasting. In the course of these processes the 
proportion of tannin in the leaves is greatly dimin- 


from nearly 23 per cent to 12 per 
aroma of tea is developed 
process of fermentation, during 
their chief constituents are 
glucosides. The freshly plucked 
leaves contain about 14 per cent of free caffein (thein) 
and 32/3 per cent of combined caffein, but after roast- 


for example 
The 
gradually in the 
which 


ished, 


cent. characteristic 


the ethereal oils or 


set free from the 


ng three-fourths of the caffein of the leaves is in the 
free state The increase of free caffein is propor- 


tional to tannin, a fact which 
indicates that the two substances were originally com- 
The the 


tannin, but organisms 


the decomposition of 


together oxygen of the air assists in 


bined 


decomposition of atmospheric 


play no part in the fermentation, which must, there- 
fore, be caused by ferments already present in the 
leaves. In the “bud” tea made from the youngest 
leaves, apparently by simple drying, two-thirds of the 


Burmese tea, 
the 


the combined state. 


methods, 


caffein remains in 
which is prepared ‘by crude 


smallest proportion of combined caffein. Green Chinese 


contains 


tea contains less combined caffein than black tea, and 


also less tannin. 


—>+ o> > 
The Current Supplement, 
the North German Lloyd 


opens the current Sup- 





An elaborate article on 
steamer “George Washington’ 
PLEMENT, No. 1747. Mr. C. K. Baldwin writes on auto- 
matic feeders for handling material in bulk. The re- 
lation of the character of coals to the prevention of 
smoke is considered by D. T. Randall, engineer of the 
Fuel Engineering Department of the Geological Sur- 
A thoughtful article is that entitled “The Tyran- 
ny of Scientific Dogma.” Few animals are more inter- 
esting than ants; just interesting, Prof. K. 
Escherich sets forth in a popular article entitled “The 
Ant and Her Ways.” Charles E. Monroe contributes 
an article on the consumption of nitrate of soda in 
the United States. At the beginning of the twentieth 
century there industry. To-day 
we see an industry of imposing magnitude. The de- 
mands of motor-car construction are proving a wonder- 
ful stimulus to the metallurgy of steels, a subject 
which is considered by Dr. John A. Mathews in a paper 
entitled “Alloy Steels for Motor-Car Construction.” 
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how 


was no automobile 
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Correspondence. 





THE NUMBER OF OUR ANCESTORS. 
To the Editor of the Screntiric AMERICAN: 

Your leading correspondent in the June 12th issue, 
who attacks the reasoning of a former correspondent 
who figured that each of us had 1,424 ancestors ten 
generations ago, is unconsciously amusing. He seems 
to forget, in saying that the victim of his sophistic 
sarcasm must be an only child, that more than one 
person may have the same ancestor, and that each 
person has more than two ancestors, as set forth in 
his illustration of the couple who married ten genera- 
tions ago and now have 1,424 descendants. Those 
two were not the only ancestors of the present 1,424 
descendants, for the marriage of relatives has not been 
so prevalent. The statement of his victim that each 
person had two parents, each of whom had two, etc., 
comes through his attempted refutation unscathed, 
and gives each of us 1,024 ancestors; the 400 extra 
ancestors given us gratis by the first philosopher were 
the result of bad arithmetic, and not of faulty reason- 
ing. The satirist’s statement that our eighth great- 
grandfather probably has 1,424 descendants is per- 
fectly true, but it fails of his intention to disprove 
the mathematically accurate statement that each of us 
had 512 eighth great-grandfathers and an equal num- 
ber of their better halves. He evidently has little in 
common with the ancient wise men, who he says sim- 
ply “observed and applied facts,” and his advice to 
his yictim to have a “little sober thought” might well 
be a boomerang. It might be well for him to soberly 
consider for a minute how many great-grandfathers 
he had, and then observingly climb higher in his 
family tree. Witvtarp D. EAKIN. 

Washington, D. C. 

0 
LARGE VS. MODERATE-SIZED BATTLESHIPS. 
To the Editor of the ScrenTiIFIC AMERICAN: 

As you have always been an advocate of large bat- 
tleships, I was pleased to note that in a late number 
of your paper you took the ground that there was 
danger of going too far in the matter of size, and 
strongly hinted that the United States had already 
done so in the new ships authorized. 

I believe that time will demonstrate that the huge 
ships now being built for the various navies of the 
world have already passed the point where size is 
an advantage. Money is the factor which finally de- 
cides the strength of a nation’s navy, at least in num- 
ber and power of ships. This being true, no navy 
can be stronger than the ability of the nation to 
build and maintain ships. Let us suppose one nation 
has a navy composed of six “Dreadnoughts.” On the 
eve of a battle a steam pipe in the engine room of 
one of these great ships bursts. The damage to the 
ship is not serious, but it takes time to make repairs, 
and when the battle begins, the nation which has put 
all its power into six “Dreadnoughts” is short just 
one-sixth of its navy. Its opponent having put its 
money into smaller ships, has twelve for the same 
money, and meets with the same misfortune, but it is 
only short one-twelfth of its strength, and is therefore 
in better condition to meet the enemy. 

These little accidents happen, and the best ships 
afloat meet with similar mishaps daily, and why not 
consider such things in building ships of war? 

Again, I believe the relative power of such ships as 
the “New Jersey” and the “Dreadnought” will not 
work out in actual war as it does on paper. The 
“Dreadnought” offers a better mark than its smaller 
neighbor, and will receive more hits, and hits count 
even against the strong armor of ships. 

We may be all wrong in our ideas, but it is gener- 
ally safest not to put too many eggs into one basket, 
and this truth may, apply to the navies of the world. 

Manson, Iowa. T. D. Lona. 


+ + +o 
PIPES IN RAIL INGOTS. 
To the Editor of the ScrentTiric AMERICAN: 

While manager of the Washburn Steel Castings and 
Coupler Company, I had several difficult casting propo- 
sitions; to wit, to secure sound castings without blow- 
holes. One of the usual ways to overcome this diffi- 
culty is to use a larger riser, or head; and to secure 
enough molten metal from these heads to take care of 
the contraction in the cooling casting, is the question 
to be solved. It is customary to reduce the end or 
neck of the riser, where it meets the mold, so as to 
avoid heavy sawing in removing the feeder from the 
casting. But when this neck is reduced enough to 
make its removal practical, it is of such a small size 
that the sand will freeze or cool it and so cut off the 
necessary supply of molten metal in the riser or 
feeder. To overcome this difficulty, I designed a clay 
pot, patterned exactly on the order of a flower pot, 
but having a hole of sufficient diameter in the bottom 
for the hot metal to feed through. This pot was set 
directly on the pattern, and rammed up with the mold 
vith the usual pouring gate. The result was that the 
hot metal, after filling the mold, passed up through the 
bottom of the pot until it was filled. In doing this it 
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heated the clay of the botiom of the pot to practically 
the temperature of the steel. Then, as the casting 
cooled, the molten metal fed into the casting through 
this hole, at times drawing almost the entire inside 
from the riser, and giving an absolutely sound casting, 
connected to the riser by the neck, which being only 
two inches in diameter, was readily broken with a 
heavy sledge. This type of riser can be easily applied 
to rail-ingot molds by setting on the mold a metal cas- 
ing, carrying a heavy fireclay pot inside, which not 
only retains the heat in the head and gives a sound 
ingot its entire length, but does it in a very cheap and 
practical way. Epwin C. WASHBURN. 
Minneapolis, Minn. 
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SIGNALING TO MARS, 
To the Editor of the Screntiric AMERICAN: 

The proposition to signal to Mars, made by an as- 
tronomer connected with one of our most famous ob- 
servatories, has received much attention from the 
daily press and many of those not familiar with as- 
tronomy. It seems to the writer that some things 
have been overlooked which would render the experi- 
ment difficult, if not impossible. Since Mars will at 
opposition be above the horizon of any place only in 
the night, it will be necessary to provide artificial 
light for the flashes to him. This in itself will be 
an enormous undertaking. Yet it can be done. 

The atmosphere of the earth is able to absorb 40 
per cent of sunlight; so that in a clear air only 60 
per cent of the rays of the lamps can pass beyond our 
atmosphere, and still less in the vapor-laden evening 
or night air. The effect of the refraction of the air 
would be to render indistinct the outline of any ob- 
ject, and thus to confuse the lights. 

One professor, not of astronomy, happily, suggests 
black cloth laid in a pattern on a wide plain. It raises 
a smile. How can black cloth be seen on a plain in 
the night? As I said, Mars will be above the horizon 
only in the night at or near opposition. Hence a 
Martian will look at the dark side of the earth, and 
see only its blackness. Seeing black cloth under these 
circumstances would-be like seeing a black man chas- 
ing a black cat in a dark cellar. Such a suggestion 
could not have originated with an astronomer. 

Prof. Moulton, in his “Astronomy,” page 327, says: 
“When we see Mars the best, the earth is ‘new,’ 
with respect to Mars, and invisible from that direc- 
tion. The newspaper talk of communication between 
the earth and Mars by any imaginable means is utter 
foolishness.” The language is strong, but seems to 
some to be justified. WitiiaAmM C. PecKHAM. 

Adelphi College, Brooklyn, N. Y. 





To the Editor of the Screntiric AMERICAN: 

I desire to call attention to a statement that appears 
in your issue of June 5th, in which the writer, refer- 
ring to a correspondent in your issue of May 15th, says 
a heliograph man makes the astounding statement 
that a mirror two inches square will reflect just as 
much light as a mirror ten feet square. He did not 
say any such thing. What he did say is, that a mirror 
that is two inches square will do just as much work 
as a mirror that is ten inches square, and explains his 
statement by saying a mirror can only reject the sun’s 
image. A shaving glass or the water in a horsetrack 
would reflect the sun’s image just as well as the water 
in a large pond or a lake. An artificial horizon, such 
“as astronomers and travelers use to measure the sun's 
altitude, is not more than six inches in diameter. The 
mirrors of a sextant are not more than two or three 
inches in diameter. The mirror of the heliotrope that 
is used in the U. S. Coast Survey is not more than 
two inches square. For a description of the helio- 
trope, the reader is referred to Gore’s “Geodesy.” 
There is a difference between reflecting the sun’s im- 
age and reflecting the image of the side of a house. 

Prof. Pickering suggests that a number of large 
mirrors ten feet square be set up at a cost of $100,000 
to make a preliminary experiment to determine the 
possibility of signaling to Mars. It must be remem- 
bered that these mirrors must be mounted like a 
heliotrope, and provided with very fine adjustments 
to be of any use, and each one would reflect its own 
image of the sun independently, and they would not 
transmit a signal any farther than a single mirror 
two inches square. The greatest distance that a 
heliotrope has been known to transmit a signal is 
192 miles. 

The moon when full reflects her own image to the 
earth; in like manner Mars reflects his image to the 
observer here, and appears as a mere point. His ap- 
parent diameter is about 10 seconds, and his distance 
from the earth is about 46,000,000 miles. It is a well- 
known fact that the stars are not where we see them. 
If you could project a straight line from the eye to 
Mars, you would not strike the planet by 10,000 mi 
The heliotrope can only be used to transiil rnals 
or messages from one well-defined point to another 
well-defined point where there is an observer to re- 
ceive it, as from one station of a survey to another. 
Now, if you project’a signal in a straight ling from 
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the observatory at Washington to an observatory in 
a great city on Mars, using the point where you see 
Mars as the point of direction, where would your 
signal or message be when it has traveled a. distance 
from the earth to Mars? There are many other factors 
to be considered before we go to any expense to erect 
great mirrors to experiment on sending signals or 
messages to Mars, but it is not worth while te con 
sider them here. Joun Forp. 
Swedesboro, N. J. 





The Flight Exhibition of the Aeronautic Sectety 

at Morris Park, 

On Saturday, June 26th, weather permitting, the first 
exhibition of the Aeronautic Society will be held at 
Morris Park race track on the outskirts of New York 
city. 

The chief feature of the exhibition will be an aero- 
plane flight by Glenn H. Curtiss for the Screwrmx 
AMERICAN Trophy. Mr. Curtiss won this trephy for 
the first time last year, and he hopes to set up a record 
that will not be surpassed this year by any other avia- 
tor contesting for the trophy, since the winner for 
1909 will be the aviator making the longest flight 
Photographs of Mr. Curtiss in flight appeared in our 
last issue. 

Besides the exhibition flight by Mr. Curtiss, there 
will be a balloon race and a flight by the society’s new 
dirigible. A hundred New York schoolboys will have 
a kite-flying contest. Several gliders will be towed 
around the track behind an automobile, and there will 
also be a wind wagon race, besides contests and ex 
hibits of model aeroplanes. 

Among the new full-sized machines that will be ex 
hibited and that will perhaps attempt flights are two 
bi-planes and a monoplane. This is the first time 
people in the vicinity of New York have had an oppor 
tunity to witness real flights by an aeropiane. The 
society’s new Curtiss bi-plane has already been tested 
and made flights at Morris Park. 

——————_—_—__ o-oo 
The Celebration at Dayton, Ohio, in Honer of the 
Wright Brothers, 

Last Thursday and Friday, June 17th and i&8th, were 
devoted by the business men and residents of Dayton, 
Ohio, to a celebration in honor of Orville and Wilbur 
Wright. The chief feature of the celebration was a 
parade illustrating the development of transportatien 
in America. This was headed by an Indian runner, 
and ended by a Wright aeroplane. So busily engaged 
were the brothers in putting the finishing touches on 
their government machine that they could hardly find 
time to attend the presentation exercises and receive 
the medals awarded them by Congress and the city of 
Dayton, as well as the diamond-studded shield voted 
by the Ohio legislature. The medals and shield were 
presented by Brigadier-General James Allen, Mayor 
Edward E. Burkhart, and Governor Judson Harmon, 
respectively. After thanking the donors Wilbur 
Wright made a short speech in which he said that al- 
though inventors sometimes complain of lack of sym- 
pathy and encouragement, he and his brother had not 
found it so, for at the very beginning of their experi- 
ments they had received offers of financial assistance 
from people who had nothing to gain. In his opinion, 
if worthy inventors did not get assistance it was be- 
cause their needs were not known and not because of 
indifference. 

As we go to press the brothers are starting fo: 
Washington, where they expect to make the first flights 
at Fort Myer in fulfillment of their government con- 
tract this week. 

a+ > ——_——_———-" 
Where to Find the Scientific American When 


Traveling. 
7 


Those of our readers who may spend part of the 
summer in travel at home or abroad, will find the 
Screntivic AMERICAN on all the principal steamship 
lines and on most of the limited trains. Thus it is 
earried on the library cars of fifty trains on the 
New York Central Railroad, and west of Chicago it 
will be found on the trains of the Chicago and North 
Western, the Burlington Route, the Northern Pacific, 
and on all] the trains and steamers of the Southern 
~acific Railroad. The Cunard, White Star, Hamburg- 
American, and other principal lines carry it regularly 
in their library saloons. This will prove a great con 
venience for our regular ler 

- —>- +> ao — 


A correspondent dr our attention to a novel and 
daring metl f bridge erection, which was success 
full arried through by a member of the Jones Con 
§ ction Company, San Francisco, in the replacing 
of a 125-foot span of a railroad bridge at Vancouver 


Island. The new span was built on flat cars, hauled 
into position on the bridge, and suspended from two 
gallows frames. The old span was then thrown into 
the river, 120 feet below, and the new span, weighing 
60 tons, lowered into position. This was done. with- 
out an engine or tackle block, by the simple expedient 
of slacking away the lines over the top of the gallows 


rames. . 
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FELLING A WATER TANG. 


w NH. LAWTON 

The old water tank that has long stood at the brow 
of the hill in Vermillion, So. Dak., has been razed. 
Since the illation of the water works, it has been 
tin p nent landmark of that region For a 
Gistance everal miles it could be seen lifting its 
great head ta figure, sharp cut against the sky 

It consisted of a tower 100 feet high, holding aloft 
the norm k that held the supply of water 
which fed the ty mains 

The h pipe which carried the water from the 
wells be ¥ the hill, was incased in a box of heavy 
pianks Surrounding this were twelve timber edch 
12 by 1 rising perpendicularly from as many abut 
ments of stone to the tank above 

Outsid of these were eight batter posts, each 10 
by 12, b ng and strengthening it, connecting near 
the top h the inner pillars, These timbers were 
connected by i € es of iron rods an incl n diam 
eter at interva of 10 feet, and, to give still greater 
staitit i sin ir rod leading from the center of the 
tower was securely fastened to a large cottonwood tre¢ 
née by 

The tank itself was 16 feet high and 20 feet in diam 
ete! with staves 1 inches wide and 3 inches thick 
surrounded by thirteen 3-inch iron hoops. When it 
was full the weight was enormous, and more than a 
year ago it was found to incline slightly from the 
perpendicular This inclination increased gradually 
for several months, the legs assuming a decided 
curve, and was plainly a menace to life and property 
The city condemned it, and the State fire marshal or 
dered it down, yet it stayed because no safe method 
for its destruction could be evolved. Finally, on May 
7th, a number of determined citizens met, and resolved 
in some way to destroy it The iron rods were cut 
and then an attempt was made to destroy the founda 


blasting powder, but without success. Great 


and tackle attachment, were fastened 


ropes, with bloc} 


o the lower ends of the supporting pillars, and the 


great structure was slowly loosened from its founda- 
tion lhe work lasted all day, the crowd of onlookers 
gradually increasing until at least a thousand people 


saw the final demolition 


The interest was intense; slowly the great timbers 
lifted, and the curve in the center became more pro 
nounced. Then as the tower suddenly stretched itself 
in a splintered, broken mass of ruins, the great tank, 
with its 150 tons of water, separated itself from its 
support, described an are of a circle, and precipitated 
itself, a crushed mass, directly underneath the place 
where it had stood. The force of the water was ter 
rifle The strong staves were snapped like pipe-stems; 
portions of the debris were thrown more than a hun 
dred feet, and a 10-pound stone was hurled through 
a building as far away. A barn near by was com- 
pletely demolished, and one of the abutments, each 
of which weighed over a ton, was carried by the giant 
force a distance of 40 feet The force of the water 
dug a hole, 20 feet across and at least 4 feet deep, 
where it reached the earth 

rwitt limited information at our disposal as to 
the particular nature of the difficulty above described, 
we do not like to be too critical; but this appears to 
us to be an excellent illustration of how not to do 
things A tank 20 feet in diameter and 16 feet high 
appears to have been full of water when felled from a 
height of 100 feet, the fall of this great weight having 
materially added to the local excitement. Whatever 


: been withdrawn 
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the extent of the settlement of the foundation piers or 
of the curvature of the legs, if that 150 tons of water 
was still supported 100 feet in the air, it is incredible 
that the 
weight of any 


tower would not have safely supported the 
number of workmen after the water had 
The tower and tank must have been 
bottom upward, and its demolition from 
The 


lower portion of the tower with its constantly decreas- 


built from the 
the top downward could not have been difficult. 

















THE DESTRUCTION OF THE WATER TANK AT 
VERMILLION, S&S. D. 


ing load as the upper part was removed must have re- 
mained always amply strong to support the workmen 
and necessary tackle to lower the upper members. One 
would have supposed that any local contractor would 
have been glad to undertake the removal of the tower 
for nothing, and would have made a handsome profit 
from the Instead, the method em- 
ployed seems te have been the one best adapted for 
the splintering to matchwood of 15,000 feet of lumber 
form of 12x12 alone. If the tower had been 
burned down, the operation would have been simpler 
and hardly more wastefully destructive.—Eb.] 


materials salved. 


in the 
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A MOTOR PLOW. 
BY DR, ALFRED GRADENWITZ, 

The use of machine plows, apart from a saving in 
human and animal labor, affords the advantage of 
allowing the soil to be broken up more deeply and 
effectively, thus insuring far better crops. 

The Deutz Gas Motor Works of Deutz, near Cologne, 
have recently achieved a further progress in this direc- 


tion by substituting liquid-fuel motors for the steam 
engine usually employed. Whereas steam plows of 


(which is the one most 
generally in use), in addition to teams for supplyimrg 
and water, require for their operation two me- 


the compound-engine system 


coal 
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chanics and three plowmen, the motor-driven plow ig 
steered and operated by a single driver, the only addi- 
tional help being a man for shifting the mooring truck. 
In fact, the daily fuel and water supply is readily car- 
ried on this locomotive. Though its fuel—gasoline—ig 
much more expensive than coal, the total fuel expenses 
are approximately the same, the motor working under 
fairly uniform loads and with higher economy. 
the motor is so light and sub- 
stantial as to be able to travel in front of the plow, 
and to carry it across the field. Steam plows are car- 
ried to and fro by a heavy rope between two heavy 
steam locomotives. The pull of a locomotive is known 
to depend on the weight supported by the driving 
and by designing all the wheels as driving 
wheels, a maximum of tractive effort is obviously ob- 
tained. 

Only in the case of exceptionally deep plowing or 
on slippery ground will the use of a light rope wound 
over the pulley drums of the locomotive be found of 


Furthermore, new 


wheels; 


advantage. This rope, according to a patented arrange- 
ment, is left lying on the ground as long as the direct 
pull of the locomotive suffices for its propulsion, in 
order to be tightened automatically as soon as there 
As the full plow- 
resistance is never to be dealt with, a thin, light, and 
accordingly flexible and easily-handled is found 
sufficient in contrast to the heavy 


A light mooring truck acts as a trailer to the 


is some slip on the driving wheels. 


rope 
ropes of steam 
plows. 
plow-motor, and can be used also for carrying along 
material and tools. 

The plow locomotive is connected to two multiple- 
blade plows arranged in front of and behind the motor 
respectively. This arrangement dispenses with the 
troublesome turning of the plow. Both in forward 
and backward traveling (when the front plow in the 
direction of traveling should obviously be raised) the 
same pull is exerted. By adjusting the two pairs of 
wheels simultaneously in a slanting direction, the plow 
locomotive is shifted through the useful plowing 
width. 

The motor allows any depth of furrow to be plowed 
without shifting the mooring truck. 

The capacity of the motor plow is 12 to 22 acres 
during 12 hours, according to the weight of the soil 
and the depth of furrows. As its weight only amounts 
to one-fifth of that of a steam plow, it is able to travel 
on any roads and bridges without requiring any special 
authorization. 

— +> +-e- > 
Another Daniel Comet, 

J. Z. Daniel, the discoverer of the Daniel comet of 
1907, announces the discovery of another comet in 
the northwest corner of the constellation Pisces. At 
the time of its discovery, June 16th, the comet was 
moving at the rate of one and one-half degrees per 
day, and was visible with a three-inch telescope be- 
tween 2 and 3 o’clock in the morning. Confirmatory 
dispatches have been received from Europe, 

The Publication of the Prize Fourth Dimension 

Essay. 

The essay of Lieut.-Col. Graham Denby Fitch, which 
won the $500 prize given by a friend of the Screntiric 
AMERICAN for the best simple explanation of the term 
“fourth dimension,” will be published in the Screntiric 
AMERICAN of July 3rd, 1909. The essays which re- 
ceived honorable mention will be published in the 
ScrenTIFIC AMERICAN SUPPLEMENT of July 10th, 17th, 
and 24th. 




















A NEW GASOLINE MOTOR PLOW. 
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RECENT FRENCH AEROPLANES AND THEIR some extraerdinary flights. After only about fifteen THE CONSTRUCTION OF THE ZEPPELIN AIRSHIP 
PERFORMANCES. practice flights, Mr. Latham began making record per- The illustration which appears below will give the 

Three of the photerraphs reproduced herewith show formances. Some of these have been noted by us in reader an excellent idea of the general construction of 
three of the latest successful French aeroplanes in previous issues. The most remarkable of all of them the latest Zeppelin airship “Zeppelin II which re 
flight, while the fourth picture shows one of the new is that made on Saturday, June 5th, when he remained cently made a record flight of about 900 miles, aa 
biplanes which has recently been produced in that in the air in continuous flight for 1 hour, 7 minutes, described in our last two issues. 
country. and 37 seconds, while traveling continuously at a The airship consists of a trussed aluminium frame 

rhe most noteworthy of the two monoplanes shown speed of about 45 miles an hour, This flight beats all having tapered ends, and which is divided by vertical 
in flight is the “Antoinette IV,” which, driven by Mr. French records (with the exception of Wilbur Wright's partitions into 17 compartments. Each of these com 
Hubert Latham, an Englishman, has recently made (Concluded on page 487.) (Continued on page 487.) 
































M. De Rue’s Voisin biplane winning the Arehdeacon cup. Latham making his 1 hour 7 minute record fligbt with the “ Antoinette IV,” 


This is one of the most successful French aeroplanes. It has a 50-horse-power 8-cylinder mo 


De Rue flew about 6 miles in a 15-mile wind June 6th at Port Aviation, Juvissy tor 


























M. Louis Bleriot flying in his No. 12 monoplane. The Lepetil aeroplane—a new biplane resembiing the Voisin in general outline. 


Note the two horizontal rudders below the body and the vertical rudder and fixed surface above. Note the transverse curving of the surfaces ; also the four-bladed propeller, 
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View of the Zeppelin airship, showing compartment construction and arrangement of the various parts. 


A 110-horse-power motor in each car drives a propeller on each side of the airship. Triple vertical rudders are placed between the stabilizing planes at the rear and multiple horizontai rudders are located both fore and aft, 
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A MACHINE THAT SETS ORDINARY TYPE. 


nY vw hi | I 

Nea everyor ore ¢ ‘ fa liar th the 
type Dz i ‘ in daily use I our 
large 1! ! yffices wl h i he 
type hine is operated 

} é ( l ready-made re 
has } i imb ‘ nventor to 
son ‘ | t ecent ition of the 
pre ' 1 machine invented b Mr 
A | Albion 

rhe m has a capaci etting ten lines of 
type nary column width, or techr 
call peakit t thousand ems an hour, as against 

{ } » ge n thousand ems on the older 
m hit 

h prig portis of the machine is called the 
magazitr ind nsist f ninet channels containing 
the diff nt letter f the alphabet, punctuation marks 
nd othe haracters used in printing. Each channel 
is just wide « igh to contain the character allotted 
to it wit " illowing it any more room than It re 

to slide up and down easily The channels 

ire entire ndependent of one another, so that any 
of then in be removed from the machine if desired 
without disturbing the others 

The first channel at the right is but eight inches 
long. while each succeeding one is one-eighth of an 
inch longer so that the lower end of the magazine 
is inclined from right to left, the top being level. 


Scientific American 





A New Technical School for Women, 


Teachers’ College, Columbia University, will open 


September studio and laboratory building costing 


over half a million dollars and devoted to its new 
School of Household Arts This equipment, compris- 
ng a six-story building, 160 x 60 feet, fully furnished 


for it purpost is dedicated solely to instruction in 
the arts and sciences upon which rational household 
living depends One floor devoted to foods and cook- 
ery inother to textiles and needlework, another to 


the application of chemical and biological sciences in 


concern studios for instruc 


the 


matters of household 


tion in the artistic aspects of house and its deco 


ration, laboratories for instruction in the management 


of laundries as they exist in institutions, a model 


these details of 


t 


apartment for teaching purposes 


equipment give some idea of the comprehensive plans 
for the school 
of instruction provide preparation for the 


household 


instruction for 


rhe courses 


teachers of the arts in schools and colleges, 


and as well technical women who wish 


tc manage domestic households or to become adminis- 
trator f large! stitutional households, as college 
dormitories, asylums, and hospitals There are also 


comprehensive certificate courses for the dietician, or 


woman responsible for the commissary department of 


interior decorations, a prom- 


Other 


such institutions, and in 


ising profession for women of artistic gifts. 


courses provide training in dressmaking and millinery, 


cookery, the care of infants and small children, costume 
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Soap and Other Detergents of Antiquity. 
BY O. BECHSTELN, 

and 

nations of high culture form only appar- 

the that the 

people is proportional to its consumption of soap, for, 

little the 


employed other 


The Romans, Egyptians, Babylonians, 


other ancient 


Greeks, 


ent exceptions to rule civilization of a 


these nations used soap in strict 


the 


although 


sense of word, they several sub- 
stances of similar properties. 

Two of these cleansing agents are mentioned in the 
Bible Malachi iii, 2, 


and Jeremiah 


Jeremiah ii, 22, and 


the 


“borith” in 


“nether” in Same passage of and 


in several of the Proverbs of Solomon. In the Eng- 
lish Bible these Hebrew words are translated by 
“soap” and “niter.” 

Borith was an alkali obtained from the ashes of 
plants, in other words, crude potash. The nether of 


the native sodium carbonate, 


or natron, the nitrum of the Romans, which is found 


Bible was probably the 


in Egypt, around the Caspian Sea, and in other desert 
still laundry 
the Arabian equivalent of nether, 
for, although 


and which is collected for use 
. Alkali,” 


have 


regions 
in Egypt 
been 
the 
the samphire or 


appears also to impure soda 


it was obtained from ashes of a plant, this plant 


was probably saltwort (Salicornia) 
which, like many other seashore plants, contains soda 
but not potash. 

rhe the 


mucilaginous sap of certain plants, probably species 


ancients also used as a cleansing agent 


of soapwort (Sapenaria). 


Another ancient detergent was putrid 


properties 


the 


urine, which owes its cleansing 


to the ammonia which it contains. At 





T! type set by pressing the keys on 
the ey board is in other type-setting ma 
chines W ke is pressed, it operates 
1 plunge } h enters its corresponding 
channel om the rear, and pushes the lower 
piece of type out into the inclined guide 
plate in front, whence it is carried by grav 
ity ft the assembling point at the lower 
left-hand rner of the machine The guide 
plate is so tilted that those characters which 
are farthest from the assembling point will 

fastest when released from the maga 
because of the greater inclination of 
plate at that end, while those nearer 
re slowly. Consequently, all arrive 
assembling point at the same time 
enables one to operate the machine 


rapidly without the danger of trans 





posing letters 
As the 


plate at he 


etters reach the angle in the guide 


lower left-hand corner, a sort 


of escapement action, actuated by a spring 
concealed in the base, and operated by the 
lepression of the keys, places them on their 
feet in line ready for removal at such time 


desired 


One of the machine's most ingenious fea 
tures is tl distributing mechanism, which 
operat backward and forward across the 


top of the magazine, similar in action to the 


carriage of a typewriter This part of the 








the Christian the 
Roman laundrymen (fullones) possessed the 
public 
centuries later, 
that it 


Roman 


commencement of era 
urinals in 
their 


sub- 


privilege of maintaining 
the 


business 


streets, and, two 


was so lucrative was 


jected to a laun- 
the garments 
then laid 
with urine 


special tax. In 


dries were first washed with 


vessels, 


the 


lye and in shallow earthen 


sprinkled and trodden with 


feet 


They were afterward rinsed in water 
and exposed to the air to remove the odor 


of urine. The laundries were so offensive 
that they were placed outside of the city 
or in outlying quarters. Putrid urine is still 


used in washing in many parts of the world. 


Soap made by combining grease and alkali 


appears to have been first mentioned by 
Pliny in the first century. It is described, 
not as a detergent, but as a pomade em- 
ployed by the Gauls to give the hair a fine 
gloss and a reddish tirt. Both hard and 
soft soap were made from goat’s fat and 
beech ashes. The soap must also have con. 


tained coloring matter, but this is not men- 


tioned. The Romans. adopted from the 
Gauls the use of soap, and employed it ex- 
tensively on the hair. Pliny says that the 


Gauls invented soap, but it is more probable 
that they adopted it from the Germans, who, 


in turn, may have obtained the knowledge 
of it from the Levant. 
The use of soap in washing is first men- 


tioned, in the second century, by Galen, who 








machine contains a number of channels, 
like those of the magazine, except that they 
are much shorter In each channel of the 
distributer a line of type is placed, and as 
the keys are pressed in the setting of a new 
orn 1¢ distributing device moves back 
ward and forward one space at atime. At 
the top of each channel of the magazine, 
and extending about one-third of the way 
across the opening, are steel strips called 
ward Each ward has a number of protuberances 
upon its surface, corresponding in number and shape 
to the nicks on the side of each type character The 


ward and its corresponding typ 
but will fit 


counterpart 


character will fit each 
neither other except 


As the distributer 


any 


perfectly, 


other 


moves across 





of-the magazine, each piece of type is tested 

the wards until it finds its corresponding ward, 

and fal into its own channel In this way the type 

is distributed without any extra effort on the part of 

the operator. and coincident with the setting of a new 
ort 

The iching been des é to set all standard 

sizes tvles of Type having the same zed 

body, no matter what \ ion there be the 

face, may be used in the sam: i 


difference t rf 
made in 


nately; but where there is a 
the 


hine to a 


have to be 
the change. 
requires no power for its 


body, adjustments 


commodate 
The fact that the machine 
ther heat for melting metal, 


overation, and no gas or 


adapts it particularly well for the use of country news- 


rapers, that have been unable heretofore to make use 


of the advantages offered by such machinery, owing 
to the lacl roper facilities 

The machine is most advantageously operated by 
twe ‘ one setting the type and the other spacing 
the lines or justifying them, as it is commonly called 

All corre ys in the proof are made from the ordi 
nary case of type this requires less tir than 
making the changes with the machine 


A MACHINE THAT SETS ORDINARY TYPE, 


design, house planning, and in other specific practical 
fields. It is in these technical divisions that woman’s 
education promises a most significant development in 


the next few years 


> -@e->~ 
Chemical Disinfectants, 


A German investigator finds that the humic acid of 


acid soils checks the growth of bacteria. This result 
was obtained by comparing the effects of fresh peat 


mold and peat which had been freed of acid by leach- 


ing. The soil of moors produced similar results. The 
bactericidal properties of the metallic salts sodium 
chloride, calcium chloride, and copper sulphate, and 
the carbon compounds ether, benzine, carbon tetra- 
chloride, and toluol were also studied. Sodium chlo- 
ride added to urine in the proportion of per cent 
id no effect on the bacteria, but their growth was 
ed by \% per cent of copper sulphate and by a 

meré e of calcium chloride, while 4 per cent of 
cealeiur ride produced complete sterilization. Of 
the carbon compounds tested toluol alone exhibited 
antiseptic properties, while ether stimulated the 


growth of bacteria. The effect of metallic salts and 
peat mold in conjunction was also investigated. The 
addition of peat mold to a soil containing sodium 
chloride diminished the growth of bacteria. The 
germicidal action of calcium chloride is accelerated 
by the addition of peat mold, because the humic acid 


combines with the calcium and the chlorine is set 


free. 


adds, however, that the Romans used vari- 
ous earths in washing the face. Probably 
soap remained an article of luxury, em- 


ployed as a cosmetic and occasionally as a 
medicine, during the second and third cen- 


turies, while the older cleansing agents were gener- 
ally used in the laundry and toilet. It is even doubt- 
ful whether the saponarii of the fourth century were 
soapmakers, or manufacturers of cosmetics in gen- 


eral. In Germany the use of soap has been traced 
back to the reign of Charlemagne, about 800 A. D., 
but soapmaking was at first a household art, not a 
trade. Until later in the Middle Ages soap was used 
only for washing the person and the finest articles 


of clothing, while ordinary garments were washed with 
lye made by pouring hot water on a bag filled with 





wood ashes.—Translated from Prometheus. 
The Legal Status of the Snail in France, 
The French Minister of Agriculture, after a care- 
ful examination of the subject, has established ‘the 


legal status of the snail” by issuing a circular in 


which snails are defined as animals injurious to vege- 


tation, and therefore legally subject to capture and 
destruction at all times and seasons. This decision 


has created excitement and dismay among the numer- 
ous persons who earn a livelihood by collecting snails 
for market. Snails are in high favor with French epi- 
cures, and immense numbers of these mollusks are 
eaten in Paris. In the winter of 1900 the consump- 
tion of snails in the French capital amounted to 800 


tons. The consumption has since diminished, but 
more than 80 million snails are still received annu- 
ally by the Halles Centrales, the great market of 


Paris. 
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HOW TO MAKE CONCRETE POTTERY.—II. 
BY RALPH C. DAVISON, 
(Continued from the issue of June 12th, 1909.) 
The next step is the covering of the forms with the 
cement mortar. The first operation is the application 
of a roughing or scratch coat. The mortar for the 










ROUGH COVERED 
WIRE FRAME 








t 
\- NITGH FOR HEAD 


CIRCULAR 


: s” 14° 
eto % 
W000 FORM / 





WORKING BUARD — 





Fig. 4.—METHOD OF ATTACHING ROUGH-COATED JAR 
TO CIRCULAR WOOD FORM. 


scratch coat should be made of one part Portland cem- 
ent and two parts of fairly fine, clean sand. This 
is known as a 1-to-2 mixture. The cement and sand 
should be thoroughly mixed together while dry, and to 
this mixture before wetting should be added enough 
plasterer’s hair to bind the particles together. Goat’s 
hair is the best to use. It can be procured at almost 
any plasterer’s or mason supply dealer’s. It comes in 
matted bunches, which should be picked apart and the 
hair separated before adding to the cement and sand. 
The whole should then be wet down with water and 
thoroughly mixed. Be careful not to get the mixture 
too wet, for if so it will not hang to the forms. The 
proper consistency is that of a stiff paste. Probably 
the best tool to apply this mortar to small work is an 
ordinary table knife; for large work a regular mason’s 
trowel or float may be used. Take as much of the 
mortar as can conveniently be handled on the end of 
the knife, and commencing at the bottom of the sides 
of the frame, force the mortar well in between the 
meshes of the form. Continue this operation until 
the entire sides of the frame are covered. Then turn 
the frame bottom side up, and cover the bottom in like 
manner. The rougher the surface, the better. Do not 
do anything to the inside of the frame as yet. After 
having completely covered the frame as described 
above, let the mortar set or harden, so that it will be 
securely cemented to the wire frame. In about four or 
five hours the mortar will have hardened sufficiently, 
so that the form can again be handled with safety. 
The finishing coat can then be applied. The mortar 
for the finishing coat can be made of a number of dif- 
ferent ingredients, all of which will produce a different 
result as far as texture and color are concerned. The 
method of applying the finish coat, however, is the same 
in all cases. Therefore to start with, we will make the 
mortar to be used for the finish coat of the following 
mixture: 1 part of Portland cement and 2 parts of 
marble dust. This mixture will produce a fairly light 
surface when dried out, and one which is full of 
sparkle. It should be mixed to the consistency of a 
heavy paste as before. The method of applying the 











Fig. 5.--FORMER OR TEMPLATE FOR TRUING OUTSIDE 
OF JAR. 


finish coat and forming the jar to the desired shape is 
as follows: 

First cut a piece of wood, say %4 inch thick, into a 
cirele having a diameter about % or %4 inch larger 
than the greatest diameter of the rough coat, which is 
already placed_in the wire form. Now with a pair of 
dividers find the approximate center of the bottom of 
the rough-surfaced concrete frame, and put a small hole 
through the mortar at this point as well as at another 
point near the circumference. Take the circular 
piece of wood and drive a nail through its center, and 
in turn place this nail in the hole already made in the 
center of the bottom of the rough-covered form. Now 
turn the jar over, letting it rest on the circular piece 
of wood, as shown in Fig. 4, and you will note that 
the wood projects from 3/16 to 4 of an inch all around 
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the rough coat. The finish coat must be built out as 
far as this. Before going further drive a nail or tack 
lightly into the wood through the hole which was 
made in the bottom of the jar near its circumference, 
as indicated at a, Fig. 1. This will hold the jar to 
the circular wood form, so that it will turn with it, 
As shown in the illustration, the head of the nail in 
the center of the circular piece of wood should project 
beyond the bottom, and a niche should be cut in the 
working board for it to fit in. The head of the nail 
will then act as an axis around which the wood and 
jar can be revolved. 

The next step is to make a template or forming strip 
for the outside of the jar. In this case the jar has per- 
fectly straight sides, therefore all that is necessary 
is a straight piece of wood. It should be made one 
inch or more longer than the distance from the working 
board to the top of the finished jar, and should be 
mounted on a frame, as shown in the illustration, Fig. 
5, so that it will be perpendicular at all times. The 
cutting edge of the forming strip should be beveled off 
as shown. After making this, all of the tools neces- 
sary for the forming of the jar are complete, and the 
putting on of the finishing coat can be commenced. 

This is done as follows: First rough up and scratch 
with a sharp tool, such as the teeth of a saw blade, 
the rough-coated jar, and then thoroughly wash off 
with a brush and water any loose particles of cement 
that may be present. Then, as was done in placing 
the roughing coat, take as much of the already pre- 
pared finishing coat as can be held on the end of a 
knife blade, and commencing at the bottom of the jar 
build out to the edge of the circular piece of wood 
which acts as a guide for the forming template. 

Cover the whole surface with the finishing coat, 
gradually building it out to the required thickness. 
Now hold the template firmly against the circular 
guide, and at the same time revolve the jar. By so 
doing, all surplus cement will be cut or scraped off by 
the edge of the upright template, thus giving a perfect- 





























Fig. 6.—THE FORMER ARRANGED FOR TRUING THE 
INNER FACE OF THE SIDE WALL. 





ly smooth and true surface to the jar. After this op- 
eration it will be found that the top of the sides of 
the jar are left in rather a crude, rough state. To even 
these up and to obtain a uniform height, nail a piece 
of wood, as indicated by the dotted lines at a in Fig. 
5, to the upright template, and at the proper elevation 
to scrape the top of the sides to the desired level. 

Again place the template in position against the edge 
of the circular wood guide at the bottom of the jar, 
and start revolving the piece. The projecting piece 
of wood a, which has been attached to the upright tem- 
plate, will strike the high spots and cut them off. 
Thin down with water the mortar used for the finish- 
ing coat until it is a little more of a paste than was 
used for the sides, and fill in the low spots on top of 
the jar. Keep revolving the jar and adding mortar 
until a perfectly smooth, even surface is obtained. 

In finishing the inside, the rough surface should 
be scratched and washed as was the outside surface 
before starting to lay on the finish coat. Having the 
outside surface as a guide, it is an easy matter to 
true up the inside without any further tools than a 
thin straight edge or a long table knife. But if one 
feels that he cannot make a true enough surface, an- 
other strip of wood, as shown at b, Fig. 5, can be at- 
tached to piece a, which has already been secured to 
the upright template, in which caSe the distance c 
should be the same as the desired thickness of the 
finished walls of the jar, and the distance d should be 
the same as the desired inside depth. Then by placing 
the template or forming tool as shown in Fig. 6 and 
revolving the jar, a true surface will be obtained, It 
will be found that the lower end of the strip b while 
revolving in the jar has formed a ring at the bottom 
of the jar, from the surplus cement mortar which has 
fallen from the sides. This ring acts as an excellent 
guide for truing up the inner surface of the bottom. 
If there is not enough surplus cement in the bottom 
of the jar to true up the center portion of it, add a 
little more and tamp or tap it down until it appears 
about even with the ring around the sides. Then take 
a piece of wood with a straight edge and a trifle sma! 
ler than the inside of the jar. Let this rest on the 
ring at the bottom, as indicated in Fig. 7. Hold the 
template stationary, and revolve the jar. With a lit- 
tle coaxing and by filling up the low spots as they ap- 
pear, with a thin mortar, a perfectly smooth surface 
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will be obtained. Having completed the inner face of 
the bottom, turn the jar over and let it rest on its top. 
Remove the round wood guide which is secured to the 
bottom by nails, and then scratch the cement surface 
which is now exposed and wet it down. Now add or 
lay on the finishing coat, and true it off by means of 
the same template and former as was used for finish- 
ing the top edge, only adjust the strip a so that it will 
allow of the desired thickness of finish to be given to 
the bottom of the jar. 

Now, as far as the finish and form of the jar are 
concerned, it is complete. Having gone through the 
operations necessary for the completion of a round 
jar, it will be easy to build up a square or oblong’ 
piece, as the operation is practically the same, the only 
difference being in the forming and finishing. Here 


























Fig. 7.—TRUING THE INNER FACE OF THE BOTTOM 


WALL, 


instead of using a round wood guide or form and re- 
volving the piece, a square or oblong guide, as the 
case may be, is used and the template or former is 
held against it and moved along, thus cutting off the 
surplus cement mortar and giving a smooth surface 
to the sides. 

(To be continued.) 


A CONVENIENT CARRYING ARRANGEMENT FOR A 
DRAWING OUTFIT. 
BY I, @. BAYLEY, 

The various instruction classes in drawing held at 
Dight schools, Young Men’s Christian Associations, or 
institutes, necessitates some convenient manner to 
carry the drawing utensils used by those who attend. 
The general practice is to wrap them in a black cloth 
or large bag made of the same material, either of which 
is altogether unsatisfactory, the trouble generally be 
ing with the T square. To obviate this, the following 
arrangement was adopted by a student, which was 
voted a marked improvement over the others: 

The illustration shows the under side of the board 
with T square and triangles secured in place for carry- 
ing. A narrow slot, shown in the end view, large 
enough for the T square to pass conveniently through, 
is cut in each batten. The slots can either be in the 
center of the batten or nearer one edge of the board, 
according to the location of the screws which hold the 
battens to the board; that is, supposing the carrying 
arrangement is being adapted to a drawing board al- 
ready made. The slots must be high enough from the 
surface of the board to permit the triangies to pass 
between the blade of the T square and the board. A 
narrow strip of wood, deep enough to be flush with the 
surface of the T square when the latter is in place, is 
secured to the board witb nails or screws. It should 
bear along the edge of the T square, so that the latter 
will not wear on the end walls of the slots in the bat- 
tens, thus preserving the edge. 

The triangles are put in position, the right-angle 
sides bearing along the edge of this strip, and against 
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HOW TO SECURE THE T SQUARE AND TRIANGLES TOA 
DRAWING BOARD. 
































the battens, when the short strips sho ire placed 
along the hypotenuse edge of the triangle and se- 
cured to the board. To keep the T square in place, a 
round peg, having a shouldered end of the same diam- 
eter as the hole in the square, is secured to the board 
in convenient position with a fine long screw. 

The cross-section view, taken through the center of 
the board. shows the strips of wood in relation to the 
slot in the battens. 

The triangles are put in position first, when the T 
square is slipped over them, through the slots, the end 
being lifted and sprung ever the shouldered peg, which 
should be nicely smoothed over for this purpose. The 
whole can be carried as it is with perfect safety, or 
wrapped in.a convenient cloth for cleanliness, 
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and Queries 


Kindly write queries on separate sheets when writing 


. 
* 
about other matters, such as patents, subscriptions, 
books, etc. This will facilitate answering your ques- 
tions. Be sure and give full name and address on every 
sheet. 

Full hints to correspondents were printed at the head 
of this column in the issue of March 13th or will be 
sent by mail on request, 


(12099) W. B. 
that will 
large, I will be 


B. asks: To give in- 

immensely benefit the 
pleased to have you 
look into the 


formation 
public at 


give me as soon as you can 


matter thoroughly, the best means and best 
way to lay sewer pipe, and especially the 
making of cement joints. We have sanitary 
sewers here, and they are filled with roots 
that creep into the crevices and joints of 


the pipe. The 
placed in 
the lower 
the pipe, and 


pipes laid in this vicinity are 
a little cement placed on 
half of the bell or socket end of 
then the next pipe with a 
on it is inserted into the 
joint is mortared 
information 


pesition, 


string of oakum 
pipe; the balance of the 
up with cement. The principal 
I am seeking is whether the hemp or oakum 
string is necessary or of any value, or 
whether a Portland joint is or 
is not the better way to make the joint. A. 
Provided the upon a per- 


good cement 


sewer pipe is laid 


fectly solid bed, so that the joints are un- 
likely to be distorted at all (by the filling in 
of material above the sewer, subsequent traf 
fic over it, or otherwise) we should say that 
as far as the prevention of the entrance of 
roots into the joints is concerned, the oakum 
might better be omitted and a joint of neat 


substituted. It is of course 
that any flow of water through the 
sewer should be prevented until the cement 
has had time to set; otherwise a small 
quantity trickling through the joints will 
wash out a part of the cement and 
leave it The object of oakum 
or similar packing is to provide a 
small amount of give or spring, so that any 
slight settlement of the pipe 
will be compensated by expansion of the pack- 
ing and will t crack 
the pipe or flanges; but roots as you 
describe ar 


Portland 


essential 


cement 


very 


small 
interstices in 
fibrous 





distortion or 





leave openings nor 





uc 
suc 


quite capable of growing through 


the oakum, even when the latter apparently 
tightly fills the joints 

(12100) W. S. P. asks: Suppose I 
have a piece of 3-inch square steel 8 inches 
long and I wish to make a square taper. I 
clamp it on an angle plate, set square on the 
planer, with one end higher than the other to 
make it the desired taper. Now I keep turn- 
ing it a quarter of a turn at a time, keeping 
the planed side against the face plates. Now 


when I have planed all four sides in this man 
ner, will it be square? A. You will make a 
true taper in the manner described if you keep 
the axis or center line (or any 
of the square bar) at the 
face plate. Having planed the 


unplaned side 
angle to the 
taper on two 


same 


sides in the manner you describe, turning the 
bar through one-quarter turn, you will have 
two sides of the equilateral pyramid truncated, 


the top being square but not concentric with 
the axis of the bar. If you make an 
other quarter turn, resting the bar on the same 
blocking and adjusting as before, the tool will 
not cut the third side of the bar at all if fed 
through the same range s before, because the 
bar will rest with one of the 
the blocking and will be lower by the amount 
previously cut off. The blocking must there- 
fore be raised by the amount cut off at the 
point of the bar where it rests on the block 
ing, and will then be right for the remaining 
two sides; the final without readjust 
tool, equilateral trun 
cated with a concentric 
with the in other words the taper will be 
uniferm on all four side 

(12101) W. L. B. asks: In regard to 
cooling water I 
and we have 
warm 


now 


tapered sides on 





result, 
ment of the being an 
pyramid square top 


axis, 


using compressed air for 
have control of a mill plant here, 
to drink gets very 
in summer, and we cannot us¢ 
cessfully on account of its being too cold for 
the men to drink while very hot. We use 
compressed air at 40 or 50 pounds or 100 if 
needed, and I believe there could be a way t 
use it to cool the o about the 
temperature of water, as I 
notice in cool weather (not near freezing) our 
pump that we run with air instead of steam 
will freeze up so bad that we have to run a 
hot-water pipe to ft to keep it thawed out. 
\. The cooling effect of compressed air is due 
to the law that any gas heated by 
compression and then allowed to cool will, if 
expanded so as to do mechanical work, lower 
its temperature and therefore absorb heat from 
surrounding bodies. If the air has had time 
t after compressor (or is 
artificially cooled) it will have a considerable 
refrigerating effect if allowed to expand. If 
you place in your drinking-water tank a coil 
of small pipe open to the atmosphere at one 
end and connected at the other by a valve to 
the compressed-air line, the valve being as 
close as possible to the water, so that all the 
expansion is in the submerged coil, by leaving 
the valve just open and a little compressed 


hydrant water that 


iced water suc 


water, say 
cold well 


good 


physical 


» cool leaving thé 





Scientific 





air constantly escaping through the coil, you 
should be able to keep a considerable quantity 
of water comfortably cool. 


(12102) C. R. K. asks: Would you 
please verify the following: Air is in a sta- 
tionary chamber at 32 deg. with a pressure of 
25 pounds per square inch. If the temperature 
be raised to 212 deg., the pounds pressure per 
square inch will be 105; and if the tempera- 
ture be raised to 490 deg. the pounds pressure 
will be 380. Are these figures correct? If at 
the start the pressure Were 50 pounds per 
square inch, what would the corresponding re 
be? <A, We regret that we cannot 
“verify” your figures, which are, if we under 
stand you correctly, entirely wrong, and we 
cannot see how you derived them. The expan 
sion of air at constant pressure due to in- 
crease of temperature is extremely small, and 
pressure if the 
same is small, 
(or two-tenths of one 
for each degree 
temperature is 


sults 


consequently its inerease of 


volume remains the equally 
amounting to 0.002037 
per cent) of its 
Fahrenheit through which its 
Thus if a given quantity of air has a 
32 deg. F. (sup 
posing the figures you give to be Fahrenheit) 
volume remaining con 

0.002037 180) or 
34.157 If heated to 490 deg. F. the 
pressure will be 25 + (25 X 0.002037 
468) = 49.0144 pounds. If the initial pressure 
were 50 pounds, the pressure at 2 deg. 
would be 68.315 pounds, and at 490 deg. 
98.0288 pounds. 


pressure 


raised. 
pressure of 25 pounds at 


i pressure ¢ 
stant, will 





5 pounds. 












(12103) R. M. H. asks: Will you 
kindly answer the following in your Notes and 
For heating a large resi- 
dence of say water or 
steam be .the best, and do you know the name 
such 


Queries column: 1. 
25 rooms, would hot 


of any firm manufacturing systems ? 
A. We cannot express an opinion as to the 


comparative advantages of steam and _ hot- 
water heating apparatus without knowing more 
of your conditions. You can best judge by 
comparing the advantages set forth in the 
printed matter of manufacturers. 2. Do you 
know where I can get any books on mechani- 
eal drafting? A. As publishers and dealers in 
scientific and technical books we can supply you 
with any book published on the subject of me- 
chanical drawing. We would especially recom- 
mend the following: “A Manual of Mechani- 
cal Drawing,” by Johnston, $2; “Mechanical 
Drawing Self-Taught,” by Rose, $4; “Progres- 
sive Exercises and Practical Hints in Mechani- 
cal Drawing.” by MacCord, $4. A still further 
list is contained on page 28 of our complete 
catalogue of books. 3. Are the materials used for 
the explosive in high-power shells of the larger 
guns stronger than nitro-glycerine, volume for 
volume, after they are into the 
shell? <A. The basis of most shell explosives 


compressed 


is nitro-glycerine, and they are generally rather | 


than the latter on account of 
deadening material being added to prevent the 
accidental explosion of shells by shocks or fire. 
These matters are kept carefully secret, how- 
ever, and comparative figures are not available. 


less powerful 


wish to 
plating given 


(12104) W. C. D. says: I 
state that the formula for silver 
in Van “Modern Electro-plating” is 
not right, as I followed directions very closely, 
and in making a gallon solution he says to use 
9 to 12 ounces of cyanide 98 per cent, and I 
found that I had to use double the amount 
of water, as there was toc much cyanide, 
therefore had to buy more chloride of silver to 
enrich the solution. <A. We find that Lang- 
“Electro-Plating,” 7 and 359, 
gives much less cyanide per gallon than does 
Van Horne in the formula to which you refer. 
Van Horne, 131, 
necessary directions for adjusting the bath for 


Horne’s 





, 


bein’s 


pages 


however, on page gives the 
working freely, and so one can 
tion by his formula. Langbein gives 6 ounces 
eyanide per gallon for heavy plating and about 
3 ounces for light plating. 


(12105) F.L.W.says: Will you please 
explain why at the solstices the days do not 
begin to get longer or shorter at both ends at 
the same time? That is, why in December, for 
instance, does the sun begin to set later sev- 
eral days before the solstice, but not to rise 
earlier until several days after? A. The sun 
begins to set 
noon by the clock, because the clock does not 
indicate true noon. The true forenoon and 
afternoon are of equal length all the year. 


True noon is midway between sunrise and sun- | 


set all the year. This is determined by the 
sun, and a sundial will give true noon or mid- 


day. The clock does not show the true solar | 


time, but the mean solar time, and it is some- 
times ahead of the sun and at other times 
behind the sun. Only on four days in the 
year are the clock and sun together. The 
lengthening of the afternoon in 
reversed in June, since ther the forenoon bi 


December is 


gins to shorten some days before the summer 
solstice. Both changes are caused by the rela 
tion of the equation of time to the time by 
the sun quite fully explainec on 
page 113 of Todd's “New Astronomy,” which 
we will send for $1.50 post paid. 


(12106) A.R.D.says: Will you please 
advise what is the ratio of drop on water 
156 de. Fahrenheit inside temperature, water 
30 deg. outside temperature, and water 60 deg. 
inside temperature, 30 deg. outside? In other 
words, which will freeze the quicker—hot or 
cold water? <A. The rate of cooling of water 


This is 





American 





of temperature between it and the temperature 
around it. If water is 150 deg. and the air 
around it is 30 deg., the difference is 120 deg. 
If the water is 60 deg. and the air is 30 deg., 
the difference is 30 deg. The water at 150 
deg. will cool about three times as fast as 
that at 60 deg. That has no connection with 
the freezing of either of these waters. When 
water is cooled to the freezing point, it then 
must give off a great quantity of heat before 
it is frozen. It must cool to 32 deg. before it 
can freeze at all, 
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Tue Art or ReroucHinG SImMpPLiriep. By 
ida Lynch Hower. Chicago: A. C. 
McClurg & Co., 1908. 12mo.; 48 pp. 
Price, $1. 

To know how to retouch negatives is more 
necessary in this day than ever before, be- 
cause the photographer's posers are constantly 
demanding finer and more finished results. The 
improvement in photographic 
which have now reached such a high state of 
perfection—has so increased, that the negative 
is rare that need the manipulation 
of the retoucher’s pencil. This little manual 
contains practical suggestions from the stand 
point of over a quarter of a century of pro- 
fessional training on the part of the author, 
and the most modern methods and processes 
have been sought and used. 


PracticAL TESTING OF GAs AND Gas 
Meters. By C. H. Stone, B.S., M.S. 
New York: John Wiley & Sons, 1909. 
8vo:; 337 pp., 51 figures. Price, $3.50. 

The author has received a large number of 
requests, at different times and from various 
men connected with the gas industry, for in- 
formation regarding the methods, apparatus, 
and chemicals used in the testing of gas. The 


steady lenses 


does not 





make a solu- | 


later in December in the after- | 


| first thought was, naturally, to refer the in- 
| quirer to some standard work where he would 
sina answers to all of his questions. Careful 
| investigation, however, failed to reveal such a 
|} work. No attempt has been made to write a 
treatise on the manufacture and distribution 
of gas. The writer’s chief aim has been to 
explain clearly, simply, and fully such tests as 
would be of practical service to the gas man- 
ager, chemist, or photometrist, and to make 
such comments and suggestions as might guide 
him in his choice of apparatus or process and 
assist him to secure accurate and useful re- 
sults therewith. For this reason all chemical 
processes, reactions, and calculations have been 
explained at a length which may seem weart- 
some to the expert chemist. Many of the 
}later forms of calorimeters, for example, have 
described in different technical 
during 1908, and a brief account of these, to- 
gether with the original reference, is given in 
the chapter on calorimetry. To the student, 
whether in the college or commencing work 
for a gas company, this book may prove a 
help by leading him by casy journeys over the 
rather troublesome roads of photometry, calori- 
metry, and the chemical analysis of gas. 








been journals 


Tue Art or Macic. By T. Nelson Downs. 
Edited by John Northern Hilliard. 
Buffalo: The Downs-Edwards Com- 
reny, 1909. 8vo.; 342 pp. Price, 
$5. 

The author has produced a book which 
treats of standard tricks, also many novéities. 
The volume before us deals almost entirely 
|with card tricks, tricks with coins, and tricks 


with a wand. It does not trespass on the 
field of Hopkins’s “Magic,” which considers 
more particularly the other and more com- 


plicated tricks requiring more or less elaborate 
| paraphernalia, so for this reason we believe 
that the book will prove of value to those who 
are already in possession of “Magic.” 


|THe New INTERNATIONAL Year Book, 
1908. Frank Moore Colby, M.A., 


Editor, assisted by various special 


contributors. New York: Dodd, 
Mead & Co., 1909. 8vo.; pp. 776; 


47 full page illustrations, 9 maps. 

The 1908 issue of the New International 
Year Book is the second of a new series of 
annual volumes which was arranged to follow 
the publication of the New 
| cyclopedia, and it is to be hoped that it will 
be maintained without the interruptions that 
have detracted much from the value of these 
and other annual that have been at- 
tempted in this country in the past. A dis- 
tinct policy of continuity is most essential for 
a work of this kind, and invaluable as it is, 
}a8 a supplement to an encyclopedia or other 
reference work it should be compiled and 
judged solely on its merits as an authoritative 
}record of the year. The New International 
Year Book for 1908 contains a summary of 
the progress of the world for that year in 
all departments of history, art, literature 
that it affords the busy 
of what has happened in any 
field during the twelve months 
and enables him to read his newspaper with 
an appreciation of previous 
way the Year Book thoroughly p 
| general reader for understanding any 
| erisis, such as the dethronement of the Sultan 
in Turkey, while its discussion of the presi 
dential campaign in the United States is a 
valuable contribution to American political 
history and will prove of marked assistance 
to one who would understand current politics 
without undue study and reading. Thus the 
book should be very useful to the scientific 


International En 


records 


and science, s« man 


a conspectus 
under review 


events In this 
repares the 
political 





is very nearly proportional to the difference 





man, as it enables him to keep In touch with 
developments in the world of polities, art and 
literature with a minimum of effort All of 
the articles are prepared by recognized an 
thorities in special fields, and in pure 
and applied science the articles are specially 
valuable, not only in themselves but as for 
ing an Index to the progress of the year and 
indicating the most important work 
plished. It might be of assistance to th 
worker in science, as doubtless to the studert 
of history and economies, if detailed and exact 
references in the form of other 
wise were made to original authorities, though 
this might detract from the popular and wu 
mistakably interesting book. 
The reviews of the progress of Astronomy, 
Scientific Agriculture, Botany, Chemistry, 
ics, and Psychology, to mention but a few of 
the scientific articles, seem specially 
pared, while interesting articles on Automo 
biles, Aeronautics, Bridges, Fire Protection, 
Railways, Military and Nava! Progress, and 
Shipbuilding all show that the record of 1908 
inconsideratte. 


their 


accoth 





foot-notes or 


character of the 
Phys- 


well pre- 


in applied science was not 


WueEn RaILroaps Wert New. By Charles 
Frederick Carter. New York: Henry 
Holt & Company, 1909. 12mo.; 32: 


pages. Price, $2 net. 

A fascinating history of the struggles and 
fantastic failures and the final triumphs of the 
pioneer railroad builders is now gathered to 
gether for the first time in book form No 
attempt is made by the author to follow the 
vicissitudes of all the 
follows graphically the history 
which best typify the 
and the characteristic 
where the story 
commences to be commercial and 
place. It is not primarily a book of reference, 
but is a highly interesting narrative for the 
general reader. What is strangest is that th 
general reader might search in vain for any 
satisfactory account of how the railroad first 
came to America, how it was built and how 
it was run, how the early pioneers struggled 
with poverty, ignorance, and other 
obstacles and blundered and struggled om again 
until at last they had developed a method of 
transportation that measured by its influence 
on civilization is the greatest achievemert in 
the annals of the race All the important 
inventions relating to railroading appear to be 
claimed for several men. Thus the four-wheel 
truck was claimed by three men. Ope of them 
obtained a patent for the device and then 
spent a fortune trying to protect it, oniy to 
find out in the end that he was not entitied 
to it. All the early stories mythical. 
At the outset the first 
fair days and they were replaced by 
rainy days by the proud but prudent 
This story is, however, con 


railway schemes, but he 
of those roads 
processes of evolution 
circumstances up te 
ceases to be romantic and 


common 


inevitable 


seem 

engines ran only on 

horses on 
owners, 

Says one account. 

sidered to be legendary by some authorities 

the first engineer claiming that he ran his 
machine every day, rain or shine. The titles 
of the chapters are “The Dawn of the RK 
road Era,” “America’s Pioneer 

“Early Days on the Erie,” “The 

Railroad,” “Genesis of the Vanderbilt System,” 

“Incubator Railroads,” “The Frst 

Railroad,” and “Romance of a Great Railroad 

There are a number of excellent half-ion: 

illustrations. 

THe PHorTocRAPHY OF CoLoRED OnsrcTs 
By C. E. Kenneth Mees, D.Sc. New 
York: Tennant & Ward, no date. 6% 
pp.; 12mo.; 14 plates; coler chart; 
photogravure frontispiece; stiff paper 
covers. Price, 56 cents. 

Although written from the English 
point, Dr. Mees’s book contains much that fs 
of value to the American student of photog 
raphy. The first nature of 
colors, and the second, on sensitiveness to col 





Railroad 


Pennsylvania 


Continental 


stand 


chapter, on the 


ored light of the eye and of photographie 
plates, discusses the physics of color. . The 
fourth chapter tells how color contrasts are 
rendered. The fifth deals with portraiture, 


and the sixth discusses photography of col 
ored objects for reproduction. The 
chapters are devoted to landscape photography 
and tricolor photography While not 
ing purely scientific nomenclature and phri 
Dr. Mees has made no attempt to 
practical, on the principle that the 
tion of an ounce of knowledge Is 
worth a ton of unreasoning practice 


remainihg 


employ 





ology, 





accurate 


CatTacomrs. By Florence 
Cincinnati; 
1909 12mo.;: 


SToryY oF THE 
Edythe Bilake-Hedges. 
Jennings & Graham, 
148 pages. Price, $1 net 

The Catacombs of Rome always have a 
cination for American tourists who visti th 





in order to see the first examples of Christian 


art, and also because t) indat he f much 

of the Christia r 

early worshiping pla I " is 
' 


a pleasing littl y t which t is an 
introduction to thos with 
t! great volume of the remains to be found 

the city of Rome and the Campagna It is 
prettily printed on tinted pa 


nt familiar 


who are ut! 








rather | 


How TELEGRAPHS AND TreLeEPHOoNES Wort 
By Charles R. Gibson. Philadelphia 
J. B. Lippincott Company, 1909 
12mo.; 156 pages. Price, 75 cents 
A small book written in simple non-techni 
cal language, dealing with telegraphs and tele- 
phones, such as would be useful to those who 
are specially interested in 
A chapter on wireless telephony, and a short 


those instruments, 


discussion of the electron theory, bring the 
volume thoroughly up to daty. 
‘ fay 
3 re ee “ 
* iy 
re as 
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SOME TRICKS OF THE MOVING PICTURE 
MAKER. 
(Concluded from page 477. 


apparently look through the glass. They 


see the matches burning—this time the 
property matches—with a stream of 
water playing upon them, and the fairy 


falling backward and disappearing. 
The final scene discloses the 
squirting seltzer on the smoking matches, 
anxiety to extinguish them 
deluging himself. 
The effect of “The Princess Nicotine” 
when thrown upon the screen is so start- 


man 


and in his 
completely 


ling that it defies explanation by the un- 
initiated. The little fairy moves so re- 
alisticay that she cannot be explained 


and 
how 


assuming that she is a doll, 
understand 


away by 
yet it is impossible to 


she can be a living being, because of her 


illusion is height- 
enormous size of the prop- 
corncob 


small stature. The 
ened by the 
erty matches, and 
pipe 


of the fairy. 


cigarettes, 


with the diminutive size 


Naturally, 


compared 
in enacting this 
play it is important 
fairies should act their 


photographic most 


that the two 





Thus, when the girl is 


she must never move 


parts faultlessly. 
shown in the bottle, 
outside of a certain marked on 
the platform upon which she stands be- 
side the she would 
no longer be bottle, but out- 


and the would thus be 


square 


camera. Otherwise, 


seen in the 


side of it illusion 


destroyed. 


Again, when she hands her property 





cigarette to the man, and he apparently 
takes it, she must hold her hand, and 
the man his hand, in the proper position, 


the real cigarétte and false are 


superimposed, 


so that 


moving-picture plays it is 
produce effects 
“Princess 


In other 
sometimes 
which are not required in the 
Nicotine.” Thus, in one film story, 
ber is required to 


necessary to 


a rob- 


run 100 yards down } 





the street, while the apparatus is in| 
operation. If the crank were turned at 
the usual rate, about 900 pictures would 
be taken. In order to produce the im-|} 
pression of still greater speed, the film | 
maker simply cuts down the number of} 


pictures to 600, so that the robber runs 
the 100 yards with outrageous leaps and 
bounds. 

The coloring of films 
The tinting is more simply done} 


may also puzzle 
many. 


low. Three positive stencils are thus ob- 


than may be supposed. Three positive | 
prints are made from the negative. Out} 
of each picture of the positive a section | 
to be colored red is cut. From the sec- 
ond film, a different section is cut, which 
is to receive a blue color. Out of the 
third another part is cut, to receive yel- 


tained, each having perforations made by 
cutting away a particular section in each | 
throughout the entire length of} 

The fourth positive is now col- | 
ored by means of the three stencils. The 
tilm to be colored is passed slowly over | 
paint rollers in with the first | 
stencil, color being applied exactly in the} 
same way as with ordinary stencil plates. 
The operation is repeated for the second 
and third stencil film, so that the posi- 
tive is run over the rollers three times, 
each time receiving a different color | 
through different perforations. The final | 
result is a positive film in three colors. 


picture 
the film. 


contact 


—— OO - OO 
RECENT FRENCH AEROPLANES AND 
THEIR PERFORMANCES. 
(Concluded from page 481.) 
flight of 2 hours and 20 minutes on De- 
cember 31st last) and is significant from 
the fact that it was made with a mono- 
plane, which is generally considered to 
be the most advanced type of aeroplane. 
The day before, Mr. Latham made a 37- 
minute flight at a height of from 60 to 
75 feet, and the day after—June 6th— 
he won the Goupy prize for a flight of 5 
kilometers (3 miles) in a _ straight 
line across country, covering this dis- 
tance in 4 minutes and 13 seconds at a 
speed of about 44.1 miies an hour. The 
entire flight lasted 14 minutes. On June 
7th he made four flights of 600 meters 
(1,968 feet), 700 meters (2,297 feet), 3 





kilometers (1.86 miles), and 12 kilo- 
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stall room. Illustrat catalogue— 
price list free on appiication. 


THE CURTIS & CURTIS CO. 


6 Garden St. 


W. F. & JNO. BARNES CO., 
Established 1872, 


| 1999 Ruby Street, - - 
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Rockford, TL. 


Bridgeport, Conn. 
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weighe only 4 pounds, and will iri ! 
in steel up to 3-16 ir 
manual training schoo! We also 
make electric driven grinders. Let 
Send for cata J 

THE CINCINNATI ELEC TRIC TOOL ©O. 
650 and 652 Evans Street, c Incinnatl, Ohie, U. 8. A. 


¥O' MARES BOLLAKE ? 


®~ We furnish all equipment to start you in the Big | 
Money Making Concrete Business. Sand, water and 
Portland Cement only materiate a required. Write_us! 
fhe Pettyjohnu Co., 61) N. 6th erre Haute, Ind. 


METAL POLISHES.—FORMULAS FOR 
Putz Pomades, Pastes, Liquids, Powders and Soaps for | 
pomeine metals, are contained in SCIENTIFIC A mek?. | 

SUPPLEMENT Nos. 1283. 1258 and 1289. 
E rie e 10 cents each from this office and all newsde: balers 
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Grand d Rapids, Mich. 
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S H. P. 

Suitable for air ships, railway 
velocipedes, bicy cies or launch 
es. Largest motor supply bouse 
in America 

HARRY BR. GEER CO., 
« 851 McLaren Avenue, St. Louis, —4 
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78u USE GRINDSTONES ? 


if so we can supply you. All atnen | 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones forall spe eg 
cial purposes. Send for catalogue “I.” | — 


The CLEVELAND STONE OO. | your. borat 
6th Floor, Hickox Bldg., Cleveland, Q, | "*#***" °f slome, 


VENTRILOQUISM 


Learned by any Man or Boy at home. Small cost. 
to-day 2-cent stamp for particulars and proof. 
0. A. Smith, Room 1155, 2040 Knoxville Ave., Peoria, Ill, 


See ee 


18-21-25 foot launches at proportionate prices. Al! launches 
fitted with two cycle reversing engines with speed controlling lever; simplest 
engine made; starts without cranking, has only 3 moving parts. Steel row- 
boats, $20.00. All boats fitted with water-tight compartments; cannot sink, 
need no boat house. We are the largest manufacturers of pleasure boats in 
the world. Orders filled the day gg are received. We sell direct to user, 
cutting out all middle-men's p ‘ree Catalogue. 


Michigan Stee! Boat Co., om Jefferson Ave., Detroit, Mich. 


Chicago Beach Hotel 


Finest Hotel on the Great Lakes 
< ae resort for rest or pleasure—ten minutes’ ride from city, close to the he. ‘cal 
links and other attractions of the great South Park System. Has 450 large airy 
rooms, 250 private baths. There is the quiet of the lake, beach and shaded parks, or the 
gayety of boating, bathing, riding or driving, golf, tennis, dancing and good music. Table 


always the best. Nearly 1000 feet of broad veranda overlooking Lake Michigan. For 


Rose Polytechnic Institute, Terre Haute, Indians 
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miles) 
flights he 
last flight was of il 
duration, Mr. Latham’s 
companion in this instance being Mr. F. 
Hewartson of the London Daily Mail. 
The latter sat facing backward in front 
of Mr. Latham, and so steady was the 
flight of the machine, that he was able 
to make stenographic notes while in full 
flight. Even with the extra passenger, 
the aeroplare had a tendency to soar, but 
| this was easily checked by means of the 
| horizontal rudder. 
The other monoplane shown in flight 
|is the new No. 12 machine of M. Louis 
Blériot. This monoplane has a length 
of 10 meters (32.8 feet), a spread of 12 
meters (39.4 feet), and its weight with 
two men on board is given as 498 
grammes (1,098 pounds). The thrust ob- 
tained from the propeller this 
chain-driven from a 


respectively. Im 
carried a pas- 
min- 


meters (7.46 
of these 
The 


seconds’ 


each 
Senger. 
utes 6 





Kilo- 


(which in 


jcase is 30-horse- 


power, 8-cylinder water-cooled motor 
mounted in the lower part of the body 
framework) is 73 kilogrammes (161 


first test was made on 
May 2\1st. The machine flew success- 
fully at its first trial. “ Since then it has 
been altered somewhat. Our photograph 
shows it in its altered condition. The 
vertical rudder has been moved from the 
framework to a 
two 


pounds). The 





extreme end of the body 
point about half way between the 


lends, and has been placed above the 
3 | frame. The horizontal rudder has been 
| placed below the body framework near 


|the rear, while there is a second one be- 
jlow the aviator’s seat. A fixed horizon 
tal surface is located above the body 
just below the vertical rudder. After 
} making successful flights with a pas- 
| pene. M. Bleriot, on June 12th, is re- 
‘|ported to have flown 1,000 yards at a 
height of from 15 to 20 feet, carrying two 
passengers, the weight of the machine 
with passengers being in this 
1,232 pounds, This was a very remarkabie 
performance, and it is the first time that 
j}an aeroplane is known to have carried 
more than two men. The 
taken by M. Blériot were M. F< 
and Santos Dumont. M. Blériot 
tinuing his experiments, and he will, no 
doubt, make some record flights before 
long. 

The biplane, shown ina flight, 
the Voisin machines, such as 


instance 


passengers 
yurnier 
is con- 


is one of 
was first 


used successfully by Farman and Dela- 
grange. The particular one shown in the 
photograph is that of M. De Rue. It has 


made some excellent flights at the new 
aviation field of the Aero Club of France 
at Juvissy, and in the picture is shown 
winning the Archdeacon cup. 

The biplane shown on the ground is a 
new machine, having planes which are 
arched from the center outward in a 
peculiar manner, as can be seen from the 
picture. This arching of the planes also 
extends to the tail in the rear. A large 
four-bladed propeller is placed just back 
of the main planes, and is driven by a 











handsomely illustrated booklet address Manager, 51st Blvd. and Lake Shore, Chicago 











Just Published—A BOOK OF INTEREST TO RIFLEMEN 
The Bullet’s Flight from Powder to Target 


The Internal and External Ballistics of Small Arms. A 
Study of Rifle Shooting with the Personal Element Ex- 
cluded, Disclosing the Cause of the Error at the Target. 


Illustrated with one hundred and eighty-eight plates, showing the results of over three 
hundred rifle experiments performed and chronologically arranged 
By F. W. MANN, B.S., M.D. 
Size 714x9% inches. 384 Pages. Price $4.00 postpaid 
T= is a thoroughly practical treatise and deals with a subject the literature of which is not commensurate with its 





importance or interest, and it possesses unusual value, not only because it furnishes a large amount of information, of a 
very practical kind, but because this information is the result of a practical experience on the part of the writer, 
extending over a period of thirty-eight years. The results of the author's experiments, as here given, have been per- 
sistently and laboriously worked out with an earnest desire to assist his fellow marksmen. In view of the fact that conjecturing 
and theorizing have been so prevalent in rifle literature, the work has been kept free from speculation, except where they have 
either been proved to be false or have been fully substantiated by recorded experiments. Most of the illustrations are photo- 
graphic reproductions of the results of actual tests. Every page ts full of interest for the rifle enthusiast. There isa full 
discussion of various kinds of rifles, of the effect of difference of length, of variations of rifling, etc., as well as of instructive 
experiments such as that of venting the barrel near the muzzle. Anidea of the contents may be gathered from a few of the 


subjects treated, such as the Personal Element vs. Mechanical Rifle Shooting; Utility of Vented Barrels; High-Pressure 


Powder vs. Primers; Accurate Ammunition 


Sharpshooting Powder; Telescope Mounts; Ruined Rifle Bores os. Smokeless 


Difficulties ; Flight of Bullets; Gyration and Oscillation; Motions Executed by Normal Flying Bullets; Determining Rifle 


Twists; Kinetics of Spin, etc. In many respects this poe is unique in the literature that has been published on this subject. 


It is a thoroughly practical work and will be found to be of very real value to those who are engaged in a study of the ballistics 


of the rifle with a view of improving the all-around efficiency of that weapon. 
MUNN & COMPANY, Publishers, 361 Broadway, New York City 


chain from the motor. The designer, M. 
Lepetil, expects to imcrease the trans- 
stability by means of the arching 
The machine has not yet 
It has two run- 


verse 
of the planes. 


received its initial test. 


ners below the tail, and two runners 
with wheels in front. 
ep te 
THE CONSTRUCTION OF THE ZEPPELIN 
AIRSHIP. 


(Continued from page 481) 
partments contains a separate gas bag. 
well shown in the 
airship. 


These gas bags are 
picture at the front end of the 
They fit the compartments, 
against a network of ropes (not shown) 
within the girders. Outside of these gir 
is a covering of special bal- 


and press 


ders there 


loon cloth. On the under side of the 
frame there is a trussed keel, extending 
to within two compartments of each end 
The two cars are suspended from this 
trussed keel, and rigidly attached to the 
same about a quarter of the way back 
from the bow and a quarter of the way 


forward from the rear end of the airship. 

Each car contains a 110-horse-power mo- 

tor, which drives, by means of shafts 
(Concluded on page 491.) 
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VALUABLE SCIENTIFIC BOOKS 








Industrial Alcohol 


ITS MANUFACTURE AND USES 
A Practical Treatise based on Dr. MAX MAERCKER’S 
Introduction to Distillation” as revised by Drs. Dr! 
BRUCK and LANGE. Comprising Raw Materials, Malt- 


ing, Mashing and Yeast Preparation, Fermentation 
Distillation, Rectificatix and Purification of Alcohol, 
Alcoholometry, the Value and Significance of a Tax- 
Free Alcohol, Methods of Denaturing, Its Utilization 
tor Light, leat and Power Production, a Statistical 
Review and the United States Law. 


By JOUN K. BRACHVOGEL, M.E. 
525 Pages Price 84.00 


m 


105 Illustrations 


Experimental Science 


By GEORGE M. HOPKINS 


and Greatly Enlarged. 2 Octave 
1,100 Pages. 900 Illustrations 


Revised 
Volumes. 














Cloth Bound, Po:tpaid, $5.00 

Owing the amount of new matter added the book 
ts now published in tw volumes, handsomely bound in 
buckram. Of the additions which have been mad¢ 
among the most importantare: A full illustrated de- 
scription of 4 H. P. Electric Motor, prepared expressly 
tur this edition of “ Experimental Science’; chapters 
on Alternating-current Machinery, and clear, concise 
Explanations of Wireless Telegraphy and Telephony 
Electrical Measuring Instruments, the Electric Clock 


the Telegraphone. High Tension (Currents,the Nernst, 
Lamp, and methods of measuring the heat of the stars 
No other work contains such a fund of trustworthy up- 
to-date itific information, presented in a clear and 
simpie style. Send for descriptive circular. 





The Scientific American 
Cyclopedia of Receipts, 
Notes and Queries 


15,000 RECEIPTS 734 PAGES 
Price $5.00 in cloth 
This splendid work contains a careful compilation of 


the most useful Kece:pts and Replies given in the 


Notes and Queries of correspondents as published in 
SCIENTIFIC AMERICAN during the past sixty years 
together with mar 

Over Fifteen Thousand selected receipts are here 
nearly every branch of the useful arts being 
represented. It far the most comprehensive vol 
f the kind ever placed befure the public 


the 


> valuable and important additions. 





collected 
is by 
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Modern Plumbing Illustrated 


M. STARBUCK 


Price $4.00 


By R 














A COMPREHENSIVE and uy 
a trating and describing the 
m of Dwellings, Apartments, and Public Buik 
s te Ti v latest and most 
netl sin all anches of sanitary installation are 
Adopted by the United States Government 
s tary work in Cuba, Port Rico, and the 
Philippines, and by the principal boards of health 
of the United States and Canada. 300 pages; 55 full- 
page illustrations. 


Modern American Lathe 
Practice 


By OSCAR FE, PERRIGO, M.F. 
Price $2.50 






A COMPLETE book of 400 pages on The Modern 
4 American Lathe. Its development from the 
earliest times up the | its modern 





ructed by Id 





form as st iders ; its gen 
€ und special classes o juantity of its 
itput, and its marvelot 


Modern Steam Engineering 
in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price $3.00 


{IS is a complete and practical 
s, dealing with the care and 


work 
m 


of 48 


T° 

page nagement 
of B 
Refrigerating Machinery, Dynamos 


rheated 


Motors, Eleva 


ilers, Engines, Pumps, Supe Steam 








tors, Air-Compressors, and all other branches with 

which the modern Engineer must be familiar. 
Nearly Two Hundred Questions with their An- 
werson Steam and ctrical Engineering likely 

to be asked by the Examining Board are included. 

These if studied by you will help you to procure a 

license. It is fully illustrated with detail engrav- 
s, not to be found elsewhere. 


Punches, Dies and Tools for 
Manufacturing in Presses 


By JOSEPH V. WOODWORTH 
Price $4.00 
PRACTICAL, work of 500 pages fully illustrated 
irly 7oo engravings, being an encyclopedia 


of Die Making, Punch Making, Die Sinking, Sheet 
Metal Working, and Making of Special Tools, Sub- 


° by ne 


Presses, Devices and Mechanical Combinations for 
Punching, Cutting, Bending, Forming, Piercing 
Drawing, Compressing and Assembling Sheet Metal 


and also Articles of other Materials in Ma- 
Hundred and Ten Processes are 
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Scientific American 
Reference Book 


ltmo, 516 Pages, 
Plates. Price, 


Illustrated, 6 Colored 
$1.50 Postpaid 

The result of the queries of three generations of 
readers and correspondents is crystallized in this book 


which is indispensable to every family and business 
man. It should be found on every desk. It is exten 
sively used by government officials. It has been revised 










0.000 facts and is much 
more complete and exhaustive than has ever been at- 
tempted. It is profusely illustrated with engravings, 
many of them imparting the information by means of 
comparative diagrame. 


by experts. The book contain 


The Scientific 
American Boy 


By A. RUSSELL BOND 

320 Pages. 340 Illustrations 

Price $2.00 Postpaid 

This is a story of outdoor boy life, suggesting a large 
number ot diversions which, from affording en 
tertainment, will in boys the creative spirit. 
In each instance practical instructions are 
given for 1s articles, 

The needs of the boy are supplied by the 
directions for making tramping outtits, sleeping bags 
and tents; also such other shelters tree houses, 
straw huts, log cabins and caves 
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stimulat 
complete 


yuilding the vario 








nper 
as 
Stage Illusions 
and Scientific 
including Trick Photography 
by the hnghest class of 
the tricks are, in many 
furnished by the prestidigitateurs themselves 
niurins arge stage illusions, fire-eating, sword 
swallowing, ventriloquism, mental! magic, ancient magic 
Lutomata, curious effects, photographic 
tricks. and the projection of moving photographs are 
all well described and illustrated 
By A. A. HOPKINS, 


are illustrated 
and the exposes of 


illusions 


cases, 





toys, stage 


56s illus. Price $2.50 


pages. 42 


A Complete Electrical 
Library 


By Prof. T. O'CONOR SLOANE 





An inexpensive library of the best books on Electri- 
city. Put upin a neat folding box, For the student, 
the amateur, the workshop, the é@fctrical engineer 


d« 


as follows 





schools a olleges, comprising five books 








Arithmetic of Electricity, I pages #10 
Electric Toy Making, |4# ges é 1.00 
How to Become a Successful Electrician, 189 pages 1.00 
Standard Electrical Dictionary, (2 pages 3.00 
Electricity Simpl “1, 158 pages. 1.00 





ind over 40) Ulustrations. 

A valuable and indispensable addition to every library. 

OUR GREAT SPECIAL OFFER.—We will 
send prepaid the above five volumes, handsomely bound 
in blue cloth with silver lettering, and inclosed in a neat 
folding box, at the Special Reduced Price of $5.00 
for the complete set. The reguiar price of the five 
volumes is $7.00. 


The New Agriculture 


By T. BYARD COLLINS 


i2mo, 374 Pages, 160 Illustrations 
Cloth. Price, 82.00 


This valuable work forth the changes which 
have taken place in American agricultural methods 
which are transforming farm life, formerly so hard, into 
the most independent, peaceful, and agreeable exist- 
Farm life to-day offers m« inducements than 
atany previous period in the worlds bistory, and it is 
calling millions from the desk. The present work is one 
of the most practical treatises on the subject which has 
ever been issued. 


Five volumes, 1,300 pages 
. U 





sets 





ence. 


The latest and best book on the subject. Contents: 
I. The New Call to the Farm.—II The New Soil.— 
Irrigation.—III. The New Fertilization —-1V. The New 
Transportation.—V. New Interests.—VIi. New Crea- 


VILL. New Practice.—IX. 
The New Inspiration. 


tions.—VII. New Varieties. 
New Machinery.—X, 


HOME MECHANICS 
FOR AMATEURS 


By GEORGE M. HOPKINS, 
Author of ** Experimental Science” 
I2me. 370 Pages, 320 Illustrations 


Price, 81.50 Postpaid 


The book deals with wood working. household orna- 
ments, metal working, lathe work, metai spinning, silver 
working; making model engines, boilers and water 
motors; making telescopes, microscopes, and o eteoro- 
logical instruments, electrical chimes, cabinets. bells, 
night lights, dynamos and motors, electric light, and 
an electrical furnace. It isathoroughly practical book 
by the most noted amateur experimenter in America. 


Electrician’s Handy Book 
By PROF. T. O"CONOR SLOANE, A.M. , E.M., Ph.D. 


Handsomely Bound in Red Leather, with Titles 
and Edges in Gold. Pocket Book 
Style. Price $3.50. 


THOROUGHLY practical reference book of 768 

pages, covering the entire field of electricity 
Contains no useless theory Everything in it is to 
the point and can be easily understood by the stu 
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| , ; - _* *150 , i, UU, 299, =O 
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E tl Nile *1891] i rect 29) inail, legal status France... .482| #290) 
[ é $2,000-mi | 10)“Snohomish,” | g steamer*187 | wrench, a fire plug ae. 
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Ka I OZ ii ! int I 1 d Soap of ar Carroll D., death of 187 
i ita sion | 154 | Socket for t ~ ight’s, Wilbur, flights in Italy. 310 
i i ng *441 } |} Patent la British d 442) Sodium nitrit ke ’ Wright brothers, Aero Club med 
‘ , 1900. *3870 | | Patent va, 1 r 24S l motion . t als to - ya ae ‘ 45%) 
disc I i \ *16 Tar r ewing a | tented ma ; tool for boring. . S| Wright brothers, inventors of fly 
Kdward D W um H., deat j unowski | i » | » the 10 i I renaissance Of... u Se SE oan in nnimigeiols walls 437 
oS | J for hand nan's \ i lal pr { D Speed-changing geat ->+.°%5 | Wright brothers, return of...... 366 
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ig to kee; 17410 r work |! h 71°20) sherv f Ceyk Soring winder, home-made 
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; ientific A 
amalll JUNE 26, 1909. Scientit ic American 
- " ajnad 
a] : > - > IR? Sulfur burner, P. H. Grimm = — 
O79 (Concluded from page 487 ) Superheater boiler, J. E. Bell. ! 
<< , . w ) nellers—one on /Switch, L. Quattebaum......--..seeceeseee 925,2% 

*191 and bevel gears, t ™ —— Switch and detector bar throwing mechan- 

- each side of the airship. A reversing Se ee OO PR es 925,345 
350 i q ee ., 3. | Switch lock, railway, J. 0, Hale......... 924,984 | 
23 mechanism is provided, by w hich it i8} Switch mechanism, automatic, F. M. Oeder 924,687 

: s ro th or slectric 1 8, : 

"$999 possible to reverse the propellers; and |*¥'\<? piven. ae Sees * 924,830 
2389 after the accident at Goppingen, in which Swieel, a ,Wennstrom.. ee 
er . . ° i. A. Myers.. 

263 the bow of the airship was badly dam- og or doviee, 
v7 { S . . ag, G. BYIOF cocscscvcvccsscese 
ns. 166 aged, the huge craft was, it is said,| Talking machine, A, Keller.......... 

218 . . p . rap for tanks, oil drome, and the J 

; 80 driven backward to its destination, some Goodwin ......... cause 
ne a P ee Tape grip, L. D. Richardson 
*329 150 miles away. Target signal, E. F. Biliss.. 
ew “7 ix ” | Telephone circuit supply system, J. L. Hall 925 
#332 The total length of the Zeppelin Il Telephone lines, means for disconnecting, 
£1 is 136 meters (446 feet). Its gas capa- M. Bowman : in ey Wi 

ool 7 a P cas ane ‘ Telephone system, E. E, Yaxle) 

348 city is 15,200 cubic meters (536,140 cubic | Telephones, lock-out device for common bat- 

*00 : sent : . - tery, R. D. Harris et 
vate feet) and its lifting power iS CONS€-| Teipher system, B. W. 

™ > “ _ Testing chine, T. Y. Olse iaees 
» °463 quently about 16 tons. Its journey from Therumueter, Ht w. Moearer.... eocseose 
Friedrichshafen almost to Berlin was cut el ni % ay et 
short on account of lack of fuel; and Tie ket cutter, B. D. Fritch ....cccccccesee 924,655 
s 2 le. See Cross tie. 
while attempting to land in a rainstorm Tile, F. R. Elbert ...............00005- 925,316 
-“ I g 
: Tire antiskidding attachment, wheel, G. A. 

He the accident occurred, the balloon smash-| *"*;4on se mens wee 924,806 
° , - T me , ‘ Tire armor, W. O'Neil.... Gist 24 

oan ing into a tree. The fact that Count Tire armor, RW. Weliy.. are 
*375 Zeppelin was able to repair the damage | Tire — elastic, TH. Curtis.... 

re, me 18 Cc, . ‘ PUP. ce eee eee 

*97 , i y 7-four rs anc eturn to] Tire protective rivet, E. B. Stimpson.. “ , ” 
. within twenty four hours and r vail — aon te - ae . Stimp YOU VE GOT TO GET IT OUT 

245 Friedrichshafen was a complete vindica-| Tobacco pipe, F. Regenold. PORES a 

178 . . 588 2 Tool dri Ril Be Be WACOM cnt 00085 924,787 . . . ~: P : 

298 tion of the advantages of the rigid-frame | 7.) B. “Zit el ¥ en ee 4 "2! 9247 This happens in your business, doesn’t it? Goods pile up—shipments are 
Cans type of airship. Any other type of dirigi-| T°): & YY. GSMS coc: delayed—customers cancel orders. Don't blame the man. It’s the system which 
#4, ‘ av . . >|} Toy, J. Minor .. . 

240 ble balloon would have been effectually Toy pistol, match shooting, Reynolds ¢ & Ben- is at fault. Apply the remecy — 

*114 demolished by such an accident as the . ee saat casipawena snaps ss : 
=i A od F rac brake P OD. ccccccccccccece & 

376 “Zeppelin II” met with. frack construction, H. ©. Grant ‘ * * 

a n " : . Train indicator, F. Ehretsman .... onenee 

27 For further particulars of the construc-| train order cabinet, safety, C. B. Hanley. § Ommerci, 

a ; . y : Transmissio -chanism, M. Drapier...... 9 
— tional details of the recent Zeppelin air-| pritsmission system. E.’ Rie * taeaipenbnR eS ‘ 

*246 ing , "e + ¥ aT 3r7ppr p-| Transom, J. H. Gilman eee 

$246 ships, we refer our readers to St PPLE’! transom’ operating device, self-locking, G. Ower ‘a Or2.§ 

MENT No, 1745. The “Zeppelin If,” while} Dickie PERE LE CTE .. 9 

497 Z se Tray, revolving, mi Richter oghedesesscaege { 

©217 an entirely new craft, has some of the| trip mechanism, W. H. Smith.......... se 

ty P r, : aT) : Trolley h and wheel, F. E. Hancock They'll * b f itl - : it. Ir’ oP eal 6 

arts e “Zeppelin Vv, which aro By oer ey pet f e stu f maving” they U sta: up im ru tsa case steel against horse lea; and sree oner heed 

FORK part used in th Zep} I Tr ley Sen : ee and — device, J. seasons, They'll pat the damper on cancellations. of a machine which couldn't out-do flesh and bone ? 

a was demolished last August. Its speed Trousers cles sp, And at less cost than with horses and wagons. Rapids will cut down your delivery expense is they 

>o is fully as great as was the speed of that | Truck. R. ; 3 . In fact, it is a'most ridicoue 1 to compare Rapid Com- _ do three times the amount of work im the same time that a 
S26 as ss ' b i pence, automobile, os “i Parrish........ mercial Power Wagons with team can do one-third of ii. 

raft, a é r repairs hav e ade,| Truck, car, G. G. Floyd.. : , y 
46 craft, and after repairs have been ma rem, oe ae hak: Pi Rapids will do the same amount of werk ix a third 
. ce lume. 


it will probably make some excellent} Tube blower, C. C. Grover..:.........-- 

. lube repairing device, Galloway , 

long-distance voyages. Plans are on foot|Tunmg, flexible metallic, B. 
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Or one Rapid will do the work of three teams, two 


drivers and three wagons. 






402 j for the establishing of a regular airship — ‘ods, i. K. De Wolf... You'll buy a Rapid some day, but how soon? 
elastic fluid, W. L. R. Emmet. Every day you put it off you are losing money. 


: ine > 2e sever: : » Ig ¢ Turbine, 
106 line between several of the large German a. dn oa. oo } 
A. 


cities; and there is another new Zeppe-| Turbine, impulse reaction, Wilstam.... 


Don't take our word for it. 


Hundreds of Rapid owners in over fifty different lines of 


















106 _ y ‘ir rurbine, reversible steam, S. Grund....... 925,089 
Z lin airship nearing completion for exhibi-} Turbines, bucket for elastic fluid, C. P. sas siness will attest to the fact 
=the) . i - . = ‘ Steinmetz . ers . 924,852 ‘ . a . 
366 tion and flights at the Frankfort Exposi- | twisting and doubling frame, P. B. White Plas tgrdge in = Gan Gee eee are = a 
*49 P s . head ott eens - .++ 924,950 s they 
tion, which opens in July. Svestemting i m achine, F. H. Pierpont.... 925,024 theirs 
ooo Type machine « atrolling mechanism, Ban- Show your progressiveness by sending for our cats 
croft & Indahl . a 924,957 log. Do it now. 
. . Typ iachine mo ld actuating mech anism, 
Action of Brick Kiln Gases on Type ma . ; 
BH. Pherpont ooo ase oes 8 RAPID MOTOR VEHICLE CO. 
Vegetation, Typewriter adding attachme nt, C. nu. Gill. § ic 
— 507 Rapid Street 





~ : > fypewriting machine, A. T. Brown.. oe 
For years the brick makers of French lypewriting machine, J. C. McLaug chlin 
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186 i ‘ s . Sti ac fyepwriting machine, F. A Young. 
182 Flanders have been paying indemnities to| (yoo iiting machine, . rs 
os neighboring farmers for the damage done | !ypew —s 
: men 
92 to crops by the gases discharged by the| Umbrella 
V4 P . a P Umbrella 
82 | brick kilns. The greatest damage is done | Baker 
' : ° s.; | Valve, J 
oS in foggy weather and during the precipi- | \aive actuator and indicator, ~ 
30 at f dew No injurious effect on| Valve and connection, G. P, Carroll...... operating a Daydark Photo Post Card Machine, 3 Fhoto Postal Caris of 
ed | tation OF a NO inJ ‘ | Valve controller, automatic, N. C. Locke... any object made and delivered on the spot ia 10 minutes. No experience required—no dark 
5 vegetation is produced by lime kilns situ-| Ante poor or ay oo G, P. Carroll foom necessary, A!l work done inthe machine in open day. Establish a profitable business ai 
| . OE se 5 | Valve, uid, S. ae bome by opening a Daydark Postal Parlor and 
ated near the brick kilns and using the po ae 2 * 7. aaa big mency maker on the street, at fairs, etc. Make Good Money. 
same coal lv hg ae pipe, A Sto Send at once for free catalog and iample post card showing fine work the machine docs. 
ape — » apor burner, I Rosengren. . DAYDARK SPECIALTY COMPANY, $04 A Temple Bidg., St. Louis, Mo, 
- It appeared evident that the injurious] yauits, plastic compound for making burial, cushy 
; : . ~ : D> Gk OURIOIS 6 ins ons cnn cess von haan 
™ constituent of the products of combus- Vehicle anti-vibration device, W. A. Pen- SEALED PROPOSALS. MOORE Special Machinery 
id j was ade ar 1S > Vi ; errs easccecesecveesces see f SEALED PROPOSALS will be received at the office Met Specialties, tove 
V é > i Ss ’ a 
c tion was made harmless by lime, and it Vehicle body attachment, J. P. Colburn... of the Lizbt-House Engineer, Tompkinsville, N. Y. & CO. i nd Frankia Merés 
8) was suspected that this ingredient was] Vehicle brake, automatic, B. hannes until 1 o’clock P. M., June 28, 1909, and then opened, for 
‘ x. - x , | Vehicle driving gear, motor, H. L. Parrish 92 furnishing materials and la of all kinde necessary - 
sulphur dioxide, formed by oxidation of | Vehicle frame, motor, C. Schmidt.. for the construction and delivery of a light-house at For Granular Materials 
‘ ’ ot Vehicles steering mechanism, self-pre Staten Island Kear Range Light-Station, Ambrose p ING MAC &. &. WORRELI 
the pyrites contained in the fuel. This R. Fuller gt : * s Channel, New York. in accordance with specifications, Hannibal, Mo, U. & A. 
pest . , : Vehicle wheel, H. 0. Peck copies of whic bh, with blank proposals and other infor- 
9 gas, if sufficiently diluted with dry air, | yonice wheel. R. H. Rice... mation, may be had upon application to the Light- 
+ ae - ‘ \ onze col oon . - tee House Engineer, Tompkinsville, N. Y. 
4 does not injure vegetation, but in a moist | \emding machine, TH. Pein. «ing ; e 
44 re i , 1 ij yul- | Ventilating plant, F. A “Hollen ns. s ;| DONT LET YOUR PATENT LIE IDLE. We'll make BRIDC CO 
atmosphere it becomes converted into sul- a — aot, , 4. Eeteman......+- ‘ dies anak catia and eanuetaatecs pour noticia soba tan 
" ‘ S 2 ‘ . 55 , . = eee oa market Write now —don't delay Southern Stamping , 
"ic ¢ sstroys all vegetatio Ventilat a, Eh Uiiinceccctencioses . 925,1 4 
phuric a id whi h destroys a lv getati n | Ventilat :. Ae De Ward seeeeccecceeeees 98 & Mfg. Co., R. S., Nasbvilie, Tenn. ry MASON’S NEW PAT. WHIP HOIST 
on which it falls. In the lime kilns the| y, r Ww. F. W arden “3 ‘ for Outrigger hoists. Fasterthan Flevators, and noist 
° : : hi : : Vertical boiler, H. O . n Corliss Engi Brewers’ direct from teams, Saves handling at less expense 
8 sulphur dioxide combines with lime tO} Vessel closure, C. ‘Hubert, reissue aa Machinery. THE VILTER| Manfd, by VOLNEY W. MASON & €@., Inc. 
3 form calcium sulphite, which remains in bane - dental instrument, Reed & Mel- 9 Clinton St, Milwaukee, Wis. Providence, Ro 1. U.S. A. 
> = ’ erhofer ..... pbaewaae 
> the kiln. bet oo 2 Ziegler... MODELS i* EXPERIMENTAL WORK, iS oe Magical Apparatus44 
5 Thie . a ‘ 4 ce eee ik. gece nventions deveioped. Special Machinery, f- aa 
This theory was confirmed by experl- V =“ surfaces, ‘metallisath . of, E. V. BAILLARD CO.. 24 Frankiort Street. New York. — Grand Book Catalocue. Over 100 ensravinfiiaien 
S ment. Wet cloths were hung to wind-| Voice reflector, A. Carbone %e, Parlor Tricks Catalogue, free. 


Wagon loader, A. D. March... 


i p . em i RUBBER. Expert Manufacturers MARTINKA & CO.. Mfrs.. 4 Sixth Ave. 
ward and leeward of a brick kiln for @] Washer or button feeding attachment for Fine Jobbing Work 
a > ic _ » on setting machines, S. Grossman -- 925,08 
time and the moisture wrung from them] ,,. LW. Marshall.” “eR: PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klya, N. Y. Experimental and Model Wor 


Washing apparatus, sheet, a 
| was analyzed. Sulphuric acid was found | Washing machine, B, J. Harrell.......... A fully equipped manufacturing plant. 











; = ¥ . Washing machine, J. Kolin os ‘ Large and sma)! contract work, te 
| in the leeward but not in the windward | Washing machine, E. E isemann, reissue.. 12.976 DIE MODELS SPECIAL THE NEWARK CENERAL MFC. compat gon! 
See oe <. 2 ee es WORK TOOLS MACHINERY Foot of Centre St., Newark, N. J. 





cloths. The obvious remedy for the exist-| Water closet) marine, G. A. Diem.. s 
2 . - . Wate otor, F W Macke tats asada de< c 4 . 
ing state of affairs, therefore, was the] water awiteh, W. B. Stureie as Mea NATIONAL STAMPING AND ELECTRIC WORKS 
Jiti P « . Rania ¢ Star 4 Weather boarding, forming, A. Urquhart 
addition of a sufficient quantity of lime Shiites snuamiie. Kk. teolieed 2 4 
to the brick kiln. This plan was adopted | Weighing means, automatic. W. H. Rough 


3 Weight, sectional window, W. 8. Sanborr 924,837 
last season by several brick makers with | Welding machine, electric, Windelc ld & Tay MODELS @ EXPERIMENTAL WORK i 
great sucess and at a cost of only two or | w DP Sad sands 5% «+++ 924,868 Anything from a Watch to an Automobile xperim e or : 
c . oe c c « = ee Ss aod ‘ 
, } riw he el. i. % Bucket wh sel. on agg | CHAS. E. DRESSLER & CO., 141-143 East 23d Street, New York City | Cir. & advice free. Wm. Gardam & Son, 221 Fulton St, 
three cents per thousand bricks. In addi- . " Sd ete. > 
Whip socket, T. A. Hoover.... 
i t 2venti ini , , Wind shield. J. H Sprague 
tion to the prevention of injury to vege- Windmill. C. R. White... 
tation, it was observed that the workmen ; Windmill motor, V. J. La Bauve 
5 Window, J. Chleborad .. 
suffered less from the effects of heat andj Window casing pocket closure, H. Houg- 
DOU. cacéwadiaee ses aserict@iudcnee's 
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Designed by Whittelsey & Whitaker, New York, world's greatest navai architests, 


The New Mullins 1909 Models 






















discharged gases, drank less, and enjoyed | window cleaner. W. H. Minier......_.. Contain many pew improvements—Concealed a+ + 
better health than formerly Window fastener, W. Agin.............. Mullins Silent Underwater etc. Built of stee! like government tor- 
€ « y. Window fixture, BE. Loehr... ‘they never sink, leak or warp—never need calking. bailing or dry- 







boats— 
a They are always clean, dry, comfortable and absoluteiy safe. Send 
for catalog of Launches, Motor Boats, Marine Engines, Row Boats, Hunting and 





Wood for lumber, treating, W. A. Hall 






——_—~9 + @ +e ; 
Wood, impregnating, Chateau & Merklen v2 Vichine B Write today and Nebo 
P en — cel i Woven fabric, V. H. Jennings aoa 924.788 3 ing Boats. aD eg about these boats and their iow eest. 
The American Medical Association haSi wrench and cutier, E. M. Newell 924.816 W. H. MULLINS CO, 118 Franklin Street, Salem, Ohio, 





iced its . ai > .| Zine lead ores, treatment of refractory, r 
voiced its protest against the use of ben eo ~~ igen liaaline oe 985.190 
zoate of soda in food. A delegation of 


the Association, headed by Dr. C. A. L. e - 
a . A printed copy of the specification and drawing 
Reed, of Cincinnati, recently called on] of any patent in the foregoing list, or any patent i ews 
‘ 4 863, w > i 
President Taft and recorded their protest. Ry ay ~ aca, suvehied ga r— . 
number of the patent desired and the date be (U/LLUSTRATED) 


The stand taken is that factories and) given. Address Munn & Co., 861 Broadway, New |The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 





















rher York. 
plants where food products are prepared ‘Canadian patents may now be obtained by the in- 100 to 125 pages, 9"x 13", weekly. Send ten cents for sample co ny. 
should be the subject of federal inspec- a a any of the lnventions named os If you cannot locate desired engineering equipment write our “ Readers Want ” department. 
tion. j sddress Mana & Co., 361 Broadway, New York. | THE ENGINEERING NEWS PUBLISHING CO. * aati 214 Broadway, New York 
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uD Z 3 ~ . i ’ h wh eal solid As re runabout. To make 


. i an I 
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nd me your Aw vile Catalog. post paid, free. 
and reasonable cost without sacrifice of worth, Rambler Model 
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° onde 5 
Recording Forty-four most strongly appeals. i Ad 
‘¢ u The Offset Crank-Shaft provides for greater power efficiency ; 
ges in hill-climbing and for high-gear work in crowded traffic. The . 
Write for New Rambler Spare Wheel obviates all tire worries—saves the task of 


Bulletin No. 104 pumping up the new tire, and can be substituted for the regular PARIS GARTERS 


THE BRISTOL COMPANY wheel within three minutes. 
Waterbury, Conn. Those big wheels and tires provide comfort in touring, 
. : besides saving tire expense. 
LEARN TO BE A WATCHMAKER 
Bradley Poly technic Institute May we send you the new Rambler catalog or a copy of the Rambler Magazine, 7 : 
a monthly publication for owners? Rambler automobiles, $1,150 to $2,506 ( No 
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Storage Batteries 














The best for ignition and light 
joss of current. Absolutely 


. 
No - 
retiable. Transparent jars are used t Curtiss Motorcycles 
hour batvery. Price #27-00. I ype writer WORLD'S RECORD MOTORCYCLES 
Send for cutaloque Low truss frame. 
ALBERT MULLER with Roller bearing engine. 
145 West 49th Street, New York Light weight, great 
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ements. 
Musical Tubular Bells For Bills, Weekly and Profit and Loss Sales Abstracts, THE HERRING-CURTISS CO., Hammondsport, N. Y. 
Have you a taste for MUSIC? | : 4 
No talent req mired. Noe only i Vouchers, Inventories, Bank Deposit Slips, Automobile Trouble 
five told by using our 
i usical Novelties. Can be Pay Rolls, received and disbursed, and Ledger Posting, 
vanessa Rene or ANY WORE where writing and adding are done on the same page. ' Dunn’s Allright Spark Plag 
talex ay ; Standard and Metric Thread, $1.50 
ee Scan bon wie on ae | GUARANTEED FOREVER 
J. ©. DEAGAN 
2157 No. Clark St., Chicago, IL, (Incorporated) 
New York and Everywhere POWER In The A, B. C. AUTO 


ee ee Monthly statements, statements, Saies Analyses, 
people bave had their salary in- Trial Balances, Statements of Cash Combined Statement > -- ce 
n hours where ordinary 
eatalog free. Also 24 pages stacdard and | 
“i; = hone Remington Typewriter Com pany DUNN MACHINERY CO:, Atlanta, Ga. 
Power to go up the steepest hills or 





Running Water Where YouWantit =. 
Den’t be without the convenience of ran- run at 30 milesan hour Yet Simple, 
ning water in your bouse becanse you live Practical, Safe and Durable. 

in the country ee there's aapring Or stream Easy to operate— 

o® the ground, instal) not complica “7 


Miagera Kydrautie Ram no repairs. 


just where you went your models most perfect ope 
t for 5 . [Nn | of liable, low- 
tthe peas pate gion y sae | WE WILL MAKE fet'avesoa) ecicls i 














White for catsingue AA and estim ~~ estimates on 16 to 85 h. Pneu: 
= san PS air 
We fara: =< iehdwel! Tanks sod Towers. | speontastawe of oy metal novelty. Automatic ma-| or water cooled engine; 2, 3, or 4 passenger bodies. 


a Lit wdey hy 
Chester, Pa. , tools, dies and expert work our specialty. | ‘todsy for FREE Catalogue. Address 
“s CHBESLY ACO RSIS 2 USA | Sains ‘ATIC HOOK & EYE CO., Hoboken, N. J.| 4 8.C. MOTOR VEHICLE MFG. CO., 3913 Morgan St., St. Louis, Me. 








Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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